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THE DETROIT MUNICIPAL PLANT. 

As our readers will remember, as far back as last February we 
published an analysis of the Seventh Annual Report of the Public 
Lighting Commission, when we attempted to determine more closely 
what actual advantages, if any, were shown by the report from the 
operation of the station, and when it was clearly proved that the 
plant was by no means such a success as had been made out. After 
some months had gone by, Commissioner Ingram, under date of 
May 18, forwarded us an article which in turn we have subjected to 
further investigation, and which we now print in the present issue, 
accompanied by our own comment as supplemented by the data that 
we have been able to obtain locally. We must now leave these 
figures to our readers and the public in general. It seems to us 
that our first analysis as a piece of destructive and unanswerable 
criticism stands, and that Commissioner Ingram’s reply does not 
in any wise get to the heart of the various questions which we raised. 
Perhaps the most serious issue raised is that with regard to depre- 
ciation, a respect in which it has always appeared to us the reports 


of the Commission were weak. 


There are other questions of fact raised, but -we will touch here 
upon only one of them, namely, whether or not a costly pole line 
has been “abandoned.” Mr. Ingram, in his reply, questions the 
statement about the line which was made in our analysis. We now 
quote his own statements and give in the body of the matter three 
photographs of the pole line in question. One other little point 
comes up and that is Mr. Ingram’s reference to the indictment of 
certain aldermen at Saginaw, Mich., for alleged bribery. We con- 
fess we do not follow his line of argument here at all, for if such 
men were vile and corrupt enough to hold up a public service cor- 
poration endeavoring to carry on its legitimate business, it is simply 
fearful to imagine what they would do if they had free and unlimited 
control of the city resources for every class of public service under 


a régime of public ownership of every large utility. 
selec Ace as 


THE INSTITUTE MEETING. 


Last week we gave in full the programme for the Institute meeting 
at Niagara Falls as it had been outlined by the various committees, 
and we are now able to supplement that by the latest information 
available on the subject. It will be seen that a programme of 
unusual attractiveness and importance has been prepared, and we do 
not think we are mistaken in predicting a large attendance, especially 
if the unpropitious weather from which the country has suffered 
during the past month should terminate and the sun should shine 
again. While Niagara itself has already been done pretty thoroughly 
by the Institute at other times, it is fortunate that this year, alto- 
gether apart from the excellent papers that are to be presented, the 
excursions and trips include a number of outlying points of interest 
where something of value may be seen and learned. At the same 
time, in view of the fact that questions of power transmission and 
distribution occupy so largely the attention of this body, it is not to 
be regretted that at Niagara so much practical information can 
be ascertained right on the spot as to devices connected with this 
class of work. These features are, in fact, given special prominence 
by the preliminary notes of discussion issued by the Mershon Com- 
mittee on high-tension transmission, and we trust that a very full 


and profitable discussion will be had on this subject. 
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MAGNETIC POLAR EXPEDITIONS. 


It is announced that the Norwegian whaling vessel Gjoa has re- 
cently sailed from Christiania on a voyage of discovery for the 
north magnetic pole. Of course, the position of the north magnetic 
pole is already fairly well known. It is found marked in the maps 
at about 70° of north latitude, and 100° of west longitude, which, 
being interpreted, means in the McClintock channel, between Boothia, 
William Land, Prince of Wales Island, and Victoria Land. Evi- 
dently the North Pale is a strong supporter of the British crown. 
It also lies due north of Dodge City, Kan., and at a desirable distance 
It is clear, therefore, that the search for the north mag 
The 


principal problem before the casual voyager is what to do when he 


therefrom. 


netic pole is more hopeful than the quest of the holy grail. 


gets there, and how soon to remember a distant engagement. 
Nevertheless, much valuable magnetic data can be accumulated in 
that remote and undesirable residence for a vacation. The accurate 
observation and recording of magnetic inclinations and intensities 
in this vicinity should enable many important deductions to be ar- 
rived at concerning the shifting and variation of the pole, and illu- 


minate our theories of terrestrial magnetism. 





It seems remarkable that the principal interest in the magnetic 
pole is in its excursions and round trips. The polar point moves 
to and fro, like a polar bear. If it were of constant locality and 
intensity, its interest would be limited to a dot on the map. Simi- 
larly, the interest in the north geographical pole lies more in its 
small wanderings than in its precise locality at any time, notwith- 
standing the fact that it would be an interesting place to reach and 
say good-bye to. It is said to spend its time in perambulating a 
complicated but definite curve comprised within a circle of a couple 
of hundred feet in diameter. If even a thing so fixed as the pole in 
this our world cannot stay still, how much excuse and consolation 


may we find for the restlessness of its ephemeral inhabitants. 





a eee ence a 


THE GRADUATING CLASSES. 

This is the season of the year when all the colleges and univer- 
sities are sending out into the world the young men who for three 
or four years have been studying more or less earnestly for the 
careers to which they propose to give up their lives. The numbers 
of the graduating classes and their size, as well as the massed 
groups portrayed on college steps and campuses, are quite portentous, 
and may well cause wonder as to how all are going to find elbow 
room. But this is a large country, and it still absorbs very easily not 
only its own yearly product of educated men, but finds places for a 
good many from abroad. The medical and legal batches still seem 
unduly big, and it is perhaps in law and medicine that the beginner 
feels the crush from above as well as from below, in trying to plant 
himself firmly. It would appear, however, that theology is hardly 
so attractive as it once was, and perhaps the youth who would have 
become priests and clergymen are now more likely to turn up as 


Cer- 


tainly very few of them try to break into the engineering ranks. 


lawyers and doctors—possibly now and then as journalists. 


Perhaps the Civil Service, growing rapidly as it does, provides 


careers for a good many of the literati. 


Large as the various engineering classes have become, it may be 
questioned whether any of them have yet proved unwieldly; and 
the bulletin boards in lots of halls still reveal the urgent demand 
for likely newcomers. We have been greatly gratified in noting 
reports from the different institutions to observe how readily the 


electrical engineering graduates have been absorbed into the ranks 


Curiosity is sometimes expressed as to what all 


of the workers. 
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these embryonic Edisons will find to do, but it is the fact that for 
every one of them worth his salt, occupation has been waiting. In- 
deed, some of the manufacturing and operating companies are quite 
strenuous in the eagerness they show to catch the promising graduate 
even before he is hatched out; and it would be hardly an exaggera- 
tion to say that very often instead of the student waiting humbly 
hat in hand for a job, he has had flatteringly pressing invitations 
extended to him to step right up and take a comfortable position. 
All this is very encouraging, and our only prayer is that it may long 
continue. The remarkable growth of electrical activities would in- 


dicate that the demand for well-trained men will expand. 


It would be unfortunate, however, if the demand were to cause 
an insensible lowering of the scale of graduating excellence and 
proficiency; or tempt students to leave college with courses uncom- 
pleted, for they know at best little enough when they face the 
actualities. We venture to think, however, that the tendency is the 
other way; that the standard is rising, and that so far as the electrical 
engineer is concerned, it can hardly be too exacting. In this issue, 
bearing upon the point, is a very suggestive article by Prof. Sever 
dealing with the studies of the electrical engineer at Columbia 
University, and accompanied by a diagram illustrative of the inter- 
relation of the yearly work. We are glad to point to the attention 
given to the “humanities” in the curriculum and to the emphasis 
laid on mathematics. Quite aside from his technique, the electrical 
engineer should be altogether the equal of practitioners in other 
professions by his acquaintance with general culture and his ac- 
quirement of the qualities and amenities that distinguish the gen- 


tleman. 


SAVING THE RAINFALL. 

The terrific floods of the last few weeks ought to teach a lesson 
that will not soon be forgotten. The wholesale wanton destruction 
of forests is doing its work, and each decade seems to show greater 
fluctuations in the water supply. A distinguished Australian engi- 
neer, in speaking recently of the flood danger in this country, strongly 
advised an attack on the Mississippi problem not with levees near 
the mouth, but with reservoirs at the headwaters. If the flood water 
is merely kept in the channel, it may be prevented from doing any 
positive harm, but it is lost and with it an immense amount of pos- 
sible benefit. The great Assouan dam controlling the flow of the 
Nile is an example of what intelligent engineering can do toward 
modifying the natural order of things. To be sure, the valley of the 
Mississippi proper stands in small need of irrigation, but many of 
its tributaries on the western side flow through an arid country, 
which could be saved by a wise use of the water now available by 
judicious impounding. A series of artificial lakes thus formed 
would serve a triple purpose. First, they would tend to modify the 
climate in the direction of greater uniformity; second, they would 
furnish a vast store of water for irrigation; and finally, the use of 
the waste head for generating electric power would furnish a source 
of revenue which would go far toward putting the work on a sound 
financial basis. Storage reservoirs demand heavy initial expense, 
and while the damage done in a single flood would, if prevented, 
amply justify the investment, a steady sale of power from the waste 
water would give an income of no insignificant amount. The use 
of this power for pumping water for further irrigation in districts 
not readily reached by the gravity supply would furnish an im- 
portant market. 

arenes 
A New Crop OF RADIATIONS. 
We have already called attention to the recent work of M. Blondlot 


in finding light of high refrangibility and conspicuous penetrative 
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powers emitted from x-ray tubes. More recently the somewhat 
anomalous properties of these new rays led him to an investigation 
of the radiation of a Welsbach mantle, using a tiny spark as indicator 
as in the previous research. Rubens found by the bolometric method 
certain presumably infra-red waves of very great wave length in 
radiation from this source; and following up this line with his sen- 
sitive spark, Blondlot found not Rubens’ rays, but four other groups 
of rays having indices of refraction between 2.0 and 3.0 in quartz 
and possessing remarkable penetrative power as well as very sharp 
and decisive action on the spark used to detect them. They passed 
with ease through thin material—wood, rubber and the like, but with 
difficulty through rock salt, water, or even wet paper. They seemed 
in this particular to resemble ordinary infra-red rays of very great 
wave length, yet were very highly refrangible. Quartz, however, 
exhibits very strong selective absorption in portions of the infra-red, 
as well as notable absorption of the extreme ultra-violet, so that the 
exhibition of anomalous dispersion required to account for the enor- 


Still 


more recently, Blondlot has extended his investigation further and 


mous refractive indices observed might reasonably occur. 


finds allies of the new rays to be emitted from an Argand flame, and 
even from incandescent silver, the rays in the latter case being 
strongly polarized. The effect of the new rays on phosphorescence 
was tried, and while they failed to visibly initiate it in calcium 


sulphide, they seemed to intensify it when once present. 


It should be reiterated that these new and remarkable rays are 
unmistakably light, although their exact wave lengths have not yet 
been determined. They are reflected, refracted and polarized by the 
usual means, are brought nicely to a focus by a quartz lens, and are 
totally reflected at the incidence required by their refractive indices. 
Yet they penetrate most opaque substances almost as freely as the 
x-rays and produce a most powerful effect on electrical discharges. 
They work up to a longer distance from the source than the pene- 
trative radiations usually studied, and are not under the least sus- 
picion of being ions, electrons, emanations, effluvia, aura, or any 
other queer and unusual things. The discovery of this group of 
rays seems to us of a very high order of importance. Their study 
will be a revelation in the general theory of radiation, and their 
unusual properties will serve to broaden the current conceptions of 
transparency and opacity, as well as the view of the interrelations 
between radiant energy and electrical actions. These are days when 
an immense amount of information is being steadily collected, all 
bearing on the fundamental questions of the structure of matter and 
its relation to radiant and other forms of energy. But the aggregate 
is far from homogeneous; it has been collected by various methods, 
under various working hypotheses, and it is a confused heap of 
facts, apparently very difficult to marshal in any semblance of order. 
The peculiar value of M. Blondlot’s discovery lies in its dealing with 
things which bear a direct and comprehensible, even if unclassified 
relation to the general theory of radiant energy. It gives a safe 
ground on which to stand in further investigations ; and in particular 
it gives hope of throwing new light on the subject of highly pen- 


etrative rays and of reducing them to simpler terms than at present. 





WIRELESS AND OTHER TELEGRAPH CONFERENCES 


A preliminary wireless telegraph conference is announced to be 
held at Berlin on August 4th, 1903. It is to be attended by persons 
interested in wireless telegraphy. How far this is open to the public 
attendance, and how far its sessions are to be restricted to nationally- 


appointed delegates, has not yet transpired. 


There are various directions in which a consensus of opinion on 


the international relations of wireless telegraphy might advantage- 
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ously be secured. Such, for instance, are questions concerning the 
uniformity of Morse code signals, the best range of lighthouse signals 
as between advantageous distance and disadvantageous interference, 
and the desirability of equipping lighthouses, all over the world, 


with wireless telegraph apparatus. 





On the other hand, there are many important questions which 
cannot, perhaps, be profitably discussed at the present time, partly 
because the existing systems of wireless telegraphy have been too 
recently developed to conform as yet with commercial requirements, 
and partly because of the complex patent and legal situations between 
the owners of the systems and the public. It would appear that at 
some time it will become necessary for governments to regulate and 
recognize wireless systems and communications, if only to protect 
the shipping interests; but the present time seems too early to risk 


interference with the growth of a new utility and its industry. 


An international telegraph conference has recently been held in 
Europe. These conferences have been assembled periodically for 
many years, for the purpose of facilitating agreement and co-oper- 
ation between the telegraph administrations of the various govern- 
ments. Here tariffs are discussed, adjusted and decided upon, codes 
regulated and tabulated; while many minor details of international 
wire-telegraphy are reduced to system. Such action is clearly called 
for among countries that carry on a large and ramifying joint tele- 
graphic business, in which one and the same message may have to 
be forwarded through several countries and their telegraph systems. 


It is highly desirable that there should be one and only one code 
of telegraph signals all the world over, both for wire and wireless 


At the present time there is the Morse code of North 


messages. 
America, the International code of Europe, Asia, Africa and Aus- 


tralasia, and there are minor difterentiations from these, as in 


Mexico, whose Morse code has a few signs that are neither Morse 
nor continental. There is very little actual conflict between the 
Morse and continental. They differ in the numeral signs, and in 
The Morse code uses “spaced” 


That is to say, any 


about ten letters of the alphabet. 
letters; while the continental code does not. 
signal of the continental code is constructed of dots, dashes and 
spaces of dot length. In the American Morse code, any signal is 
composed of dots, dashes, single-dot-length spaces, and extra-length 
spaces. The American code is about five per cent. faster than the 
continental code, for the same speed of transmission reckoned in 
dot-intervals, there being more dashes per word in the continental 
code, and, therefore, more time consumed per word. On the other 
hand, the continental code is the less liable to errors in transmission 
accompanying any derangement of the signals due to imperfect 
working of the system. Thus the American system is swifter; 


while the continental system is safer. 


The continental system is used practically all over the world out- 
side of America. The continental code is used over all long cables, 
and on messages coming to the United States, the change in signals 
occurs where the cables breathe the messages upon the American 
shore. In Great Britain the signal code was at one time different 
from the continental, but in order to adhere to the international 
continental code, the original British code was abandoned and is now 
extinct. It is doubtful whether it would be worth taking the trouble 
to change codes in this country merely for the sake of international 
uniformity, when the existing system here is found satisfactory, and 
when the only clash is at the termini of the cables. But if wireless 
telegraphy comes into general use all over the world the desirability 


of employing the same code everywhere will be enhanced. 
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The Union Engineering Building. 


A formal organization of the joint committee representing the 
various bodies which have taken action with respect to the gift of 
$1,000,000 of Mr. Andrew Carnegie for a Union Building, was effected 
on the evening of June 18. The American Society of Mechanical 
Engineers, the American Institute of Electrical Engineers, and the 
Engineers’ Club have taken final action and appointed their repre- 
sentatives upon a joint committee for accepting the gift. The Ameri- 
can Institute of Mining Engineers has likewise taken action insofar 
as its rules permit. Its council has appointed representatives subject 
to changes in the rules of the organization which have been proposed 
by the council for adoption at the next general meeting. At the 
present time a letter ballot for ascertaining the attitude of the mem- 
bers is being taken which shows an overwhelming majority in favor 
of the plans proposed by the council. 

The American Society of Civil Engineers at its recent meeting in 
Asheville referred the matter to its board of directors for recom- 
mendation and directed that the matter be then presented to the 
members of the society for letter ballot. 

At the meeting on June 18, the following were announced as rep- 
resentatives of the several bodies upon the joint committee: 

American Institute of Mechanical Engineers, James M. Dodge, 
i. R. Hutton, Charles Wallace Hunt. 

American Institute of Electrical Engineers, Charles F. Scott, B. J. 
Arnold, S. S. Wheeler. 

American Institute of Mining Engineers, A. R. Ledoux, Charles 
Kirchoff, Timothy Dwight. 

Engineers’ Club, John C. Kafer, W. H. Fletcher, W. A. Redding. 

Representatives of the American Society of Civil Engineers are 
requested to meet with the joint committee and take part in delibera- 
tions with regard to the plan to be adopted. The representatives 
who have served upon the conference committee are Alfred Noble, 
W. J. Wilgus, George M. Pegram. 

The joint committee was organized by the election of the following 
officers: Chairman, Charles F. Scott; secretary, Prof. F. R. Hutton. 
The chairman was directed to indicate to Mr. Carnegie the acceptance 
of his gift by the joint committee representing the several organiza- 
tions. 

The joint committee placed the immediate work of developing 
plans upon an executive committee of five, consisting of one member 
from each of the five organizations named in Mr. Carnegie’s letter, 
as follows: 

American Society of Civil Engineers, Mr. Alfred Noble. 

American Society of Mechanical Engineers, Prof. F. R. Hutton. 

American Institute of Mining Engineers, Mr. A. R. Ledoux. 

American Institute of Electrical Engineers, Mr. Charles F. Scott. 

Engineers’ Club, Mr. W. M. Fletcher. 

The Executive Committee met on May 19 and organized by the 
election of Charles F. Scott, chairman, and F. R. Hutton, secretary. 
The committee laid out certain work to be undertaken by its several 
members, and will have meetings from time to time during the sum- 
mer. 

The following cablegram has been sent to Mr, Carnegie: “Andrew 
Carnegie, Skibo Castle:—Joint committee four organizations for- 
mally accepts generous gift Union Building. Executive Committee 
in session sends greeting and reports progress.—Scort.”’ 





The Institute Niagara Meeting. 


In the last issue of this journal the excellent programme of the 
Institute meeting at Niagara Falls was given in full, the various 
papers and different entertainments making a list which occupied a 
full column. The meeting will be held at the Cataract House on 
Monday, June 29, and will continue throughout. the week until 
Friday, when joint sessions will be held with the Society for the 
Promotion of Engineering Education. In addition to the programme 
thus printed, and which can also be found in the Institute bulletin, 
it may be added that Mayor Hancock, of Niagara Falls, is to deliver 
an opening address of welcome on Monday. On Monday afternoon, 
which had not been filled up with an engagement, a special train 
upon which lunch will be provided, will take the convention from 
Niagara Falls as guests of the Gould Storage Battery Company 
to the neighboring new city of Depew, where the Gould factory is 
situated, and where the various processes connected with the man- 
ufacture of storage batteries will be fully elucidated. 

The general committee, of which Prof. George F. Sever is the 
chairman, and the local committee, of which Mr. H. W. Buck is 
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the chairman, together with the transportation committee, of which 
Mr. E. H. Mullin is the chairman, have been working very hard in 
their respective spheres to insure the success of the meeting, and at 
the present moment it looks as though, with weather favoring, the 
convention will be one of the very largest that the Institute has 
ever known. It is the intention of the local committee to get up, 
and issue, a programme for each day, stating, in addition to the 
regular lists of papers given in the Institute bulletin, the detail ar- 
rangements for the afternoon and evening. This will be independent 
of the lists of arrivals and the technical programmes issued by the 
general committee. With regard to the entertainment for Wednes- 
day evening, the local committee is planning a kind of outdoor 
smoker in the courtyard of the International Hotel with vaudeville 
performance, music etc. 

In connection with the meeting, the committee on papers, of which 
Dr. Sheldon is chairman, has issued a neat little pamphlet of intro- 
ductions to discussions around which a good deal of interesting 
matter should develop. This material comes from the committee 
on high-tension transmission and embodies data by Mr. Ralph D. 
Mershon on the grounded wire as a protection against lightning; 
the operation and maintenance of high-tension underground systems, 
by Mr. Philip Torchio; by Mr. Henry W. Fisher on electric cables 
for high-voltage service, and by Mr. H. G, Stott, on the use of au- 
tomatic means for disconnecting disabled apparatus. Mr. Mershon 
discusses the theory of lightning stroke and takes up the material 
dimensions of ground wires, methods of installation and the general 
results in practice. Mr. Torchio’s paper is a valuable contribution, 
giving the actual results of high-voltage operation, and is based 
presumably upon the practice of the New York Edison and its sub- 
ordinate companies. Mr. Torchio enters into a discussion of the 
principles followed and the use of indicators and protecting devices, 
as well as special features in the care of cables. Mr. Fisher develops 
the cable subject even more thoroughly and takes up the question 
of their manufacture, describing some which he has designed. Other 
features of his contribution are the installation of cables, and their 
operation in electric light and power plants. Mr. H. G. Stott’s paper 
may be said to take up from the side of the electric railway manager 
some of the points touched upon from the lighting standpoint by 
Mr. Torchio. Mention is made in his memorandum of devices 
brought out by Mr. L. Andrews, of England, and it is understood 
that Mr. Leonard Wilson, of the Stanley Company, will attend the 
convention and show the practical operation of some of these features 
for the protection of feeders. 

Members attending the convention should be careful to obtain cer- 
tificates on purchasing their railroad tickets one way, so as to obtain 
the reduction to one-third fare for the return trip. Full details as 
to this are given in the Institute Bulletin warning members not to 
ask for receipts, but to secure “certificates” upon which the railroad 
agents can give the proper guarantee of personal attendance securing 
the reduction. This privilege has been duly accorded by the various 
traffic associations, and it is a duty of all members to avail them- 
selves of it, as they all benefit, particularly those traveling long 
distances. 





Atlantic Wireless Messages. 


Mr. Vivyan, Marconi’s manager in charge of Table Head Station, 
announces that he is sending messages of different lengths from Table 
Head to Poldhu, Cornwall, daily, but that the replies are still being 
received by cable, owing to the installation of new machinery in 
the England station not yet being completed. Mr. Vivyan says the 
apparatus at Table Head now works with ease and that the trans- 
mission of the messages is attended with the greatest possible suc- 
cess. The Table Head station is also in daily communication with 
Wellfleet station at Cape Cod. Mr. Marconi is expected in Cape 
Breton in August. The officials of the Marconi Wireless Telegraph 
Company of America have received information that the steamship 
Deutschland, of the Hamburg-American Line, has been equipped 
with Marconi apparatus. Four other ships of this line are to be 
equipped similarly. Vessels of this line will, therefore, be able to 
keep in communication with twenty-two transatlantic liners already 
using such apparatus, and with the shore stations of the system in 
Europe and America. The Deutschland, it will be recalled, was stuck 
in the mud of the lower bay for twenty-four hours on her last trip 
out from New York. It now appears that she had wireless apparatus 
on board, manufactured by a German concern, and was, therefore, 
not able to get into communication with the shore stations. 
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Electric Power From the Hudson. 


By Aton D. ADAMS. 


PIER FALLS, on the Hudson, at the foot of Mount McGregor, 
S sixty miles south of Mount Marcy, where the river rises, and 
forty miles north of Albany, is to yield 32,000 hp for electrical 
transmission. In volume, this development of electric power is sec- 
ond only to that at Niagara Falls and at Sault Ste. Marie; in length 
of transmission it is probably not surpassed east of the Rock Moun- 
tains. Electric light, power and traction are to be supplied in Albany, 
Troy, Schenectady, at the General Electric Works and in many 
smaller places on the way. To effect this development of power the 
Hudson River is caught between Mount McGregor and another 
spur of the Adirondacks, raised fifty feet above its ancient bed, and 
then dropped through water wheels with a head of eighty feet. A 
stone dam 1,820 ft. long, about 100 ft. in maximum height above 
bed rock and containing 180,000 cubic yards of masonry is employed 
to raise the river level. This dam extends down to bed rock across 
the entire width of the river, and is anchored at each end in the 
solid ledge of the mountain side. Behind the dam a storage reser- 
voir one-third of a mile wide and five miles long is formed, thus 
flooding the ancient river banks. 

In this way the sights of roads, farms and dwellings will be 
covered. To provide for the construction of the masonry dam, a 
temporary one of earth, cribwork and stone was first built a little 
up stream from the permanent sight. An opening was left in 
the timber sections of the temporary dam at one side of the river 





FIG. I.—GETTING AN AIR COMPRESSOR READY. 


so that the water was diverted from its normal course and a great 
portion of the old river bed at the sight of the permanent dam was 
left dry. Stone laid in concrete with close joints forms the regular 
construction of the main dam, though a larger proportion of con- 
crete has been used on a small part of the work. The rule has been 
to carry the masonry of the dam down to bed rock throughout the 
entire distance across the river. This has made a large amount of 
excavation necessary and the cofferdam at one side of the old 
channel included an area of five acres during one stage of the 
work and had a maximum height of go ft. at one point. Both steam 
and compressed air have been used extensively on the work, the 
air compressors being operated by three-phase motors. These 
motors draw their energy from an electric power station at Mechan- 
icsville, some 23 miles to the south. The new dam, anchored in the 
mountain ledges at its ends and sunk to bed rock entirely across the 
river, varies in extreme height according to the different depths at 
which this rock was found. At one typical section in its overfall 
part the dam is 59 ft. high above its bed, and 63 ft. up and down 
stream at its base. Considered as to its length the dam is made up 
of the river section, of 560 ft., the overfall of 820 ft., and the intake 
wall of 440 ft., making a total of 1,820 ft. between banks. The 
overflow portion of the dam must pass water at a very rapid rate 
during times of flood. At times of minimum flow at Spier Falls 
the Hudson discharges about 2,000 cubic ft. per second, but during 
maximum discharge the quantity of water goes up to as much as 
50,000 cubic ft. per second. This great variation between high and 
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low water discharge will no doubt be reduced by proposed storage 
dams at Indian and other lakes about the head waters of the Hudson, 
in which the State has become interested. The watershed of the 
Hudson River above Spier Falls has an area of about 27,000 square 
miles, and the mean, annual flow of the river at these falls is be- 
tween 6,000 and 7,000 cubic ft. per second. Evidently, when storage 





FIG. 2.—CHANGED COURSE OF THE RIVER. 


works have brought the minimum discharge of water at the falls up 
to approximately the mean, annual rate, the amount of available 
power will be much larger than at present. 

Like the dam, the canal and the power house at Spier Falls are 
built on a natural rock foundation. The short canal is formed by 
blasting its course into the mountain ledge, and the sight for the 
power house has been provided by a similar process. The power 
house itself is one story, of brick, 70 ft. 10 in. x 392 ft. inside, and is 
located between the canal and the river, a little below the dam. In- 
side the power house in the direction of its greatest length is a 
16-in. brick wall that divides the greater portion of it into two 
rooms each, 34 ft. 9 in. wide. In that one of these rooms which is 
nearer the canal are located the water wheels, and the shafts of these 
wheels extend through the 16-in. brick wall into the room where 
the electric generators are located. Beneath the floor of the wheel 
room is an opening 21 ft. 6 in. wide and extending its entire length. 





Ea Ae sade Se eiilien thei ™ 


FIG. 3. PART OF THE OVERFALL SECTION, 


Across this opening are placed 36-in. box girders spaced on 14-ft. 
centers, and between pairs of these girders the water wheels are 
mounted. Beneath the floor of the generator room a series of arches 
connect the long chamber beneath the wheels with the space through 
which the tail water passes on its way to the river. Centers of the 
wheel and generator shafts are 16 ft. 9 in. above the low level of 
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8.—GROUND FLOOR PLAN OF SWITCH HOUSE. 


FIG. 9.—THE VALLEY TO BE FLOODED. 
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tail water, and the floors of the wheel and generator rooms are 

9 ft. 9 in. above this tail water level. One crane mounted between 

the 16-in. interior and an outside wall sweeps the length of the gen- 

erator room, and another crane supported in a similar way travels 
over the wheels. 

From floor to the lower cords of the roof trusses the height in 
the wheel and generator rooms alike is 39 ft. 3 in. At one end of the 
power station a space extending across its entire width and about 
46 ft. long is devoted to the step-up transformers and to the switch- 
board. 

Water passes from the canal to the power house through ten steel 
tubes of 12 ft. inside diameter each. Before entering the power 
house these tubes pass through a heavy masonry retaining wall that 
protects it from water on the side toward the canal. Each of these 
ten tubes connects with a wheel case that contains a pair of turbine 
wheels mounted on a horizontal shaft. In each of eight of these 
cases the pair of turbines is rated at 5,000 hp under a head of 80 ft., 
and in each of the other two cases the pair of wheels is rated at 
3,400 hp. Each of the eight pairs of larger wheels will drive a 
direct-connected electric generator rated at 2,500 kw, and each of 
the two pairs of smaller wheels will drive a 2,000-kw generator. 
All of these generators are of the revolving magnet type, three- 
phase, 40-cycle, and made by the General Electric Company. Each 
pair of wheels is controlled in speed by a Lombard governor belted 
to its shaft. To each of the two cases containing the 3,400-hp wheels 
there is connected a small wheel case whose turbines drive an ex- 
citer for the main generators. 

From the foregoing it may be noted that the total capacity of 
main water wheels at this station is 46,800 hp, and the total capacity 
of main generators 24,000 kw, or 32,000 hp. The three-phase, 40- 
cycle current from the main generators will be raised in pressure to 
26,500 yolts by transformers at the main station and thence transmit- 
ted to sub-stations located at Glens Falls, Fort Edward, Saratoga, 
Ballston, Schenectady and Watervliet, and numbering six in all at 
the present time. Energy from these sub-stations will be supplied 
for lighting, general power purposes and electric traction. In some 
cases, as at Saratoga and Ballston, where the local electrical supply 
systems are owned in common with the transmission system, energy 
will be distributed from the sub-stations directly to consumers. In 
other cities and towns, as in Albany, Troy and Schenectady, energy 
from the sub-stations will be sold to local lighting or traction sys- 
tems. At Schenectady the sub-station is divided into two distinct 
parts, one of which will contain apparatus belonging to the General 
Electric Company, whose works are to utilize a large amount of 
the transmitted energy, and the other part will be devoted to service 
in the city. From the sub-station at Watervliet energy will be dis- 
tributed for lighting, power and traction there, in Troy and in 
Albany, also for power and lighting in Lansingburg. 

At the Glens Falls sub-station the equipment includes four trans- 
formers of 500 kw and 40 cycles each, which take current from the 
line at 26,500 volts and deliver it at 2,300, 2,400 or 2,500 volts as 
desired. At this sub-station there are two blower sets and one auto- 
matic F.R.T. of 45 kw and 150-volts capacity, besides the switchboard 
equipment. One three-phase feeder enters this sub-station at a pres- 
sure of 26,500 volts, and it has 6 outgoing lines for distribution at 
2,300 volts each. Among the service supplied in Glens Falls is that 
of 2,000 hp to motors in a portland cement works. In the Saratoga 
sub-station the equipment is the same in capacity as that at Glens 
Falls except that the F. R. T. is lacking. 

The plant at Glens Falls and the transmission system just de- 
scribed are the property of the Hudson River Water Power Com- 
pany, which also owns another undeveloped water power on the 
same river. This company also own and operate a large water power 
plant at Mechanicsville on the Hudson, which was described in the 
ELECTRICAL Wortp of September 3, 1898. As soon as the plant at 
Spier Falls is completed, the two plants will be connected with the 
same transmission system. Work on the dam at Spier Falls was 
begun in June, 1900, and it is expected that the generating station 
will be ready to deliver 15,000 hp in July of the present year. 

In the water power development William Barclay Parsons and 
George E. Evans have acted as consulting engineers. Charles E. 
Parsons is chief engineer in charge of the work. To Eugene F. 
Ashley, president of the Hudson River Water Power Company, the 
conception and execution of this great generating and transmission 
system is primarily due. Chief Engineer Parsons and other officials 
of the company have extended every courtesy for the collection of 
the above facts. 


ELECTRICAL WORLD anp ENGINEER. 1091 


When the Hudson at Spier Falls and other adjacent points shall 
have been made to yield up its energy for useful work, electrical 
supply in the cities named will be largely independent of coal. 





A Note on Three-Phase Power Measurement. 





By F. A. Fisu. 

[’ is well enough known that the power of a three-phase circuit 
may be measured by two wattmeters connected as in Fig. 1. 
The wattmeter readings will be: 

W,=/a E cos (6 + 9,) andW, = /s E cos (@ — 8,) 

In the case of balanced circuits, 72 = /s and 0, = 6, = 30°. 

In certain cases, notably that of lightly loaded induction motors, 
the angle (@ + 8,) may become greater than go° and the watt- 
meter reading, W,, therefore negative. It sometimes becomes a 
question, therefore, as to 
whether W; shall be added 
to or subtracted from V2 to 
obtain the true power. In 
making some measurements 
recently, the writer kept the 
series coils of the watt- 
meters shunted except when 
taking readings, and it was 
noted that as the angle of FIG. I.—DIAGRAM OF CONNECTIONS. 
lag was increased, and the 
readings of one of the wattmeters approached zero, shunting the 
series coil caused the needle to swing across the zero and give a 
negative reading. The load in this case happened to be a three-phase 
synchronous motor and the lag was controlled by the field excitation. 
On further increasing the lag so that the normal reading was nega- 
tive and the connections had to be reversed, the effect of shunting the 
series coil was to increase the reading, whereas, so long as the read- 








FIG. 2.—MEASURING THREE-PHASE POWER. 


ings were positive, the effect was to decrease the reading. These 
facts at once suggested a means of determining easily whether a 
wattmeter reading in a doubtful case was positive or negative, and 
also raised the question as to the theoretical correctness of the 
method. The following reasoning seems to establish the latter for 
the given case, although, as will be pointed out, conditions may exist 
under which it will not hold. 

In Fig. 2 let OC represent the line e.m.f., O P, in phase therewith, 
the current through the pressure coil of the wattmeter and OJ the 
line current. The product of O P and the projection, upon O C ex- 
tended, of the current, O J, through the series coil will be proportional 
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to the wattmeter reading. It is evident from the figure that this pro- 
jection may be larger when the coil is shunted than when not, al- 
though the value of the current in the coil will be much smaller, The 
vector, O S, represents the pressure acting on the wattmeter coil and 
shunt; the current, O J, in the series coil will lag behind this by the 


lI lw ‘ 
angle, tan — where Lw and R are the reactance and resistance of 


the coil; the current, O /s will be in phase with O S, assuming no re- 
actance in the shunting circuit. It will be observed that while the 
reactance of the watt- 


meter coil is not large 
enough to materially 
change the line current 
or its lag angle, its value 
relative to that of the 
shunting circuit may be 
large enough to throw 






Reactance 





Resistance 


FIG, 3.—COIL IN SERIES WITH WATTMETER. its current considerably 
behind the current in the 
shunt circuit, and therefore behind the resultant or line current, since 
the two latter currents are nearly in phase with each other. It will be 
further noted that when O /s reaches go° lag behind O P, the projec- 
tions of O/a and OJ will become equal and the wattmeter reading 
will not be changed by shunting. If the angle (q + ©) increase be- 
yond this limit, the readings will be decreased just as they are for 
angles less than go°. 
It is evident that if the shunting resistance be too low the current 
in the series coil will be decreased so much that the range of use- 
fulness of the principle will be greatly reduced; if the shunting ele- 


‘ Lw e ‘ 
ment have a reactance such that the ratio 2 for it approaches the 


corresponding ratio of the series coil, its effect is again lost; and 
still again, if the reactance of the series coil is much smaller than 
its resistance the angle between the currents will be so small as to 
produce no appreciable effect. All three of these objections may be 
overcome by the single expedient of putting in series with the watt- 
meter a low-resistance coil of considerable reactance (not enough 
to materially alter the circuit conditions) and shunt them both with 
a non-reactive resistance of such a value as to reduce the wattmeter 
current only to say % or 14 of its line value. Fig. 3 illustrates how 
this may be done without introducing any material influence on the 


circuit. 


Two-way Switch 





FIG, 4.-—-DIAGRAM OF SUGGESTED INSTRUMENT. 


In order to determine how well ordinary commercial wattmeters 
would adapt themselves to this method, tests were made on a 
Weston 7.5-kw and on a Whitney dynamometer type 6-kw instru- 
ment. It was found that a shunt of about .004 ohm placed directly 
on the terminals of the series coil of the Weston would cause an 
increased reading if the total current lagged between 90° and 94°, 
while if a reactance of half a dozen turns of heavy wire around 
an iron wire core about an inch in diameter were put in series and 
the two shunted with about .o2 ohm, the readings would be increased 


if the current lagged anywhere between 90° and 120°. 





FIG, 5.—EFFECT OF 
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In the case of the Whitney, a shunt of about .or ohm directly 
across the terminals increased the readings for lags from go° to 105°, 
while the introduction of additional reactance and a shunt of .o2 
ohm caused the readings to be increased until the lag reached 
about 130°. 

It should be remarked that the increase of readings in all these 
cases amounted to from 10 per cent. to 25 per cent., so that the effect 
was easily noticeable even where the power was considerably un- 
steady. 

In order to adapt this method to practical purposes, an instru- 
ment might be made to be used in connection with the wattmeter, 
comprising a reactive coil, either with or without iron, a non- 
reactive resistance and a switch; these to be suitably encased with 
terminals for connecting to the wattmeter and to the line, and so 
arranged that in one position of the switch, the reactive coil is short- 
circuited and the shunt circuit open, and in the other position the 
reactive coil is thrown in series with the wattmeter coil and the 
non-reactive resistance is shunted around them. Such an arrange- 
ment is shown in diagram in Fig. 4. In case sufficient reactance 
could be produced without the use of iron, the above combination 
might well be included in the same case with the wattmeter. 

It will have been observed that the underlying principle of the 
whole scheme is to increase the angle between the current in the 
pressure coil and that in the series coil of the wattmeter; therefore, 
if the lead of the former current can be increased, the result will 
be the same as in the method above described. This, it is found, 
may be readily accomplished by inserting a suitable capacity in series 
with the pressure coil. 

The diagrams of Fig. 5 show that when (g@ + ®) is less than 
go°, i. e., the wattmeter reading is positive, the reading will be 
decreased by inserting capacity in the pressure circuit, not only 
on account of reducing the value of the current, but by increasing 
the angle between the pressure current and the line current; also 
that when the reading is negative ([@ -+ ©] greater than go°) it 
may be increased by the introduction of capacity, in spite of a reduc- 
tion of the value of the current. 

It will be understood that, in order to get the best results, the 
amount of capacity used must be governed by the resistance of the 
pressure circuit, but in the case of the two wattmeters mentioned 
above, and also of a Thomson inclined coil wattmeter of 1,600 
watts capacity, 2 or 3 microfarads answered about equally well for 
all of them through a very wide range of lag angles (up to 130°). 
The increase in the readings by this method was about the same 


ee 
INSERTING CAPACITY. FIG. 6.—DIAGRAM OF CONNECTIONS. 
as for the first method described. When a multiplier had to be 
used with the wattmeter, the effect was found to be decreased only 
to a small degree. 

In applying this method practically, the condenser might very well 
be included in the wattmeter case and connections made as in Fig. 
6, where AK represents a key which normally stands closed, but on 
pressing, introduces the condenser into the pressure circuit. Or 
the condenser and key may be made up as a separate instrument, as 
in the other method, and would thus be available for more than 


one wattmeter. 
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Union Delegate Blackmail. 

Blackmail charges have been brought by officers in New York, with 
details. Mr. Charles L. Eidlitz, of the special committee appointed 
by the Building Trades Employers’ Association, to take charge of 
cases of extortion against labor leaders, now states that he had sev- 
eral affidavits in reference to corruption among representatives of the 
electrical workers. ‘These affidavits are so strong,” said Mr. Eidlitz, 
“that a committee from the electrical workers did not care to hear 
them read. They will be presented to the District Attorney.” 











JUNE 27, 1903. 
lelephone Exchanges——V. 


By ArtHur V. Assott, C. E. 


influence, which plays an important role when this metal is 

subjected to rapidly alternating electric currents such as con- 
stitute the bulk of the line currents in telephone circuits If a piece of 
iron entirely in a neutral condition be subjected to a slowly increasing 
magnetic field, the curve, A, in Fig 13,* shows that the flux through 
the iron gradually increases until it becomes practically saturated 
and thereafter the flux changes with relative slowness. If after such 
magnetization the magnetizing force is decreased to zero, it is found 
that the iron does not at once return to its original condition, but 
on the contrary retains more or less of the magnetism which it has 


‘a is another property which iron exhibits under magnetic 


acquired, and that in order to destroy this magnetism, and to enable 
the piece to assume its original condition of neutrality, a very 
sensible amount of demagnetizing force must be applied. Fig. 15 
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FIG. I5.--MAGNETIC CYCLE FOR STEEL. 


is an illustration of the way in which a piece of steel behaves under 
changing magnetic conditions. In this illustration the horizontal 
scale shows the magnetomotive force. 3C, while the vertical scale 
indicates the resulting flux, @. These scales are plotted from 
zero in the center of the diagram to show both positive and negative 
values. If we imagine a piece of neutral metal placed in space con 
taining no magnetic field, its condition will be represented by the 
zero point of the diagram, and if now a magnetic force, 3 (by a 
coil and battery) be gradually applied and increased as represented 
along the axis of XY, the induction will follow the line O GA, which 
is similar to the 4 curve shown in Fig. 13. Suppose, when the mag- 
netizing force reaches 100 that it be gradually decreased in the same 
manner that it was applied, it is then found that the induction in 
the metal does not return along the line 4 GO, but on the contrary 
decreases much less rapidly than it rose. With the first application 
of magnetic field, when 3C reached 10, the induction was 800; at 





* See page torr, June 13, for this figure. 
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30 it was 3,750; at 70 it was 10,100, and rose to 12,700 at #0 = 100. 
Let us suppose at this point that the magnetizing force be arrested 
and decreased at exactly the same rate that it was originally applied, 
under these circumstances the induction instead of returning the 
same way, along the line A G O, follows quite a different path, A D B, 


and even when the magnetizing force has been reduced to 0, remains 
at 9,500. Now, in order to refurn the piece to its original neutral 
condition, it is necessary to apply a negative magnetizing force, rep- 
resented by OK’, and as this force increases the induction falls 
along the line B K’, so that the bar does not finally reach its original 
state until a negative force of 40 has been applied. If now the 
negative magnetizing force be still further increased a negative 
induction is created and the piece passes through similar magnetic 
cycle on the negative side of the axis of X. If we imagine the 
magnetizing force to continually vary from positive to negative in 
the manner indicated, the magnetic condition of the iron will follow 
in a series of cycles that are graphically represented by A K’ A’ K A. 
Evidently to cause the metal to pass through this cyclical change 
requires an expenditure of energy, which is derived from the electric 
current that excites and maintains the changing magnetic field, and 
the area of the diagram shows the amount of energy which is thus 
expended in doing internal work upon the molecules. The result of 
this work is to set up some obscure form of molecular friction that 
manifests itself as heat, and under long-continued and rapidly alter- 
nating magnetomotive forces, pieces of iron become intensely hot. 
This energy is dissipated by radiation and cannot be usefully em- 
ployed in any electromagnetic mechanisms. The reader will at once 
argue that a bit of soft iron will thus waste much less energy than 
hardened steel. Such is precisely the verdict of experiment, and in 
Fig. 16 a portion of a similar curve is shown for a piece of soft iron. 
To save space Fig. 16 only includes the portion of the curve on the 
positive side of the Y axis. The vertical scale is exactly the same 
as in Fig. 15, but the horizontal scale is magnified ten times. If this 
were not done the loop formed by the rising and falling lines of 
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FIG. I10.—MAGNETIC CYCLE FOR SOFT IRON. 


magnetization would be so close together for the iron as to be almost 
imperceptible because to produce an induction of 12,500 in steel 
required 100 gausses, but in the iron only 8, and it is easy to see by 
inspection that the steel loop averages nearly twenty times as wide 
as the iron one. Evidently the area of such a diagram is a measure 
of the expenditure of energy employed to perform the magnetic 
cycle. To this phenomenon Prof. Ewing has given the name of 
jiysteresis. In a telephone -receiver it is the function of the line 
current to create alternating magnetomotive forces by the coil which 
surrounds the magnetic system, and it is obvious that a certain 
amount of this energy must, therefore, be dissipated in the hysteretic 
losses in the material that forms the magnets. As the magnetomotive 
forces developed by the line currents are very small in comparison 
with the magnetomotive force of the entire magnetic system of the 
receiver, it is impossible for them to carry the magnet through a 
complete hysteretic cycle, such as is shown in Figs. 15 and 16. But 
the iron is carried through a small portion of such a cycle, which 
is represented in both illustrations by the loop AECFA. Thus 
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suppose, in Fig. 15, that after the magnetomotive force has reached 
an intensity of 100, it be reduced to 0, and then be increased to 100, 
the flux will follow the path AE CFA. Similarly in Fig. 16, if the 
magnetomotive force be carried to 15, then decreased to zero and 
then increased again to 15, the induction follows the line A ECFA 
on that diagram, and an amount of energy which is represented by 
the areas of these loops will be dissipated. While such losses are 
small they are significant when it is remembered that the energy de- 
veloped in the line current is exceedingly minute, and it is only by 
the exercise of the greatest possible economy in losses in every direc- 
tion that improvement in telephone receivers can be made. So it is 
desirable to secure for the magnetic system such a metal as will show 
the highest degree of sensitiveness to the feeble line currents, and 
will simultaneously waste the smallest fraction of this energy in 
hysteresis. 

The curves of Figs. 13, 15 and 16 show that soft iron is much 
more sensitive to slight changes in magnetism; exhibits a much 
smaller opposition to magnetic flux; and dissipates far less energy 
in hysteresis than steel. Some of the earlier forms of receivers were 
arranged to have one pole of the magnets carry the line coil, while 
the other was attached to the diaphragm. This design comprised a 
magnetic system having great reluctance and large hysteretic losses. 
As one pole was magnetically attached to the diaphragm, the latter, 
unless very thick, became supersaturated with the flux from the 
magnet, and was correspondingly insensitive to the field Variations 
produced by the line current. We are now in a position to under- 
stand the logic of the later models in which the magnet carries two 
soft iron pole pieces on which the field coils are wound. The office 
of the magnet is to create such a field as will maintain all of the 
magnetic system in its most sensitive condition or state of unstable 
magnetic equilibrium. Hence the permanent magnet as a generator 
of the necessary magnetomotive force must have such dimension in 
relation to the air-gap and diaphragm as will maintain the latter in 
its most susceptible condition. The proportions of the magnet will, 
therefore, depend in the thickness and permeability of the pole pieces 
and diaphragm and the length of the air-gap. The pole pieces form 
that portion of the magnetic system directly affected by changes 
in the line current. They must, in addition, transmit to the air-gap 
the flux created by the permanent magnet that shall, so to speak, 
sensitize the diaphragm. Hence the pole pieces must have such a 
section in proportion to permeability as normally to be in the most 
susceptible condition to respond to the line currents; they must be 
of such a material as will give the greatest value to 4; and dissipate 
the least quantity of energy by hysteresis. To make the whole ap- 
paratus as sensitive as possible the air-gap must be as short as is 
consistent to allow the diaphragm to make its greatest range of vibra- 
tion without actually touching the pole pieces to avoid any blurring 
of its vibrations and prevent the possibility of magnetic adherence to 
the pole pieces; lastly, the diaphragm must be designed to contain 
as large a volume of the most permeable material as is consistent 
with the acoustic principles to be presently developed. We are now 
prepared to consider materials and methods of constructing perma- 
nent magnets, pole pieces and diaphragms. 





Magnetic Pole Expedition. 





The whaling ship Gjoa, with Capt. Ammundsen’s magnetic North 
Pole expedition sailed from Christiania, Norway, June 17. The ex- 
pedition will first go to King William’s Land, on the eastern coast 
of Greenland, and will thence proceed for Behring Strait. The 
expedition was characterized by Prof. Schmidt, of Berlin, as under- 
taking the most important task in the domain of terrestrial mag- 
netism. It is planned to take a route never before attempted. While 
it has not been announced that the expedition is designed to reach 
the Pole, if Capt. Ammundsen is able to follow the course projected 
it will take him almost directly across the pole. Capt. Ammundsen, 
who is a Norwegian, was the first officer of the Belgica in Gerlach’s 
Antarctic expedition of 1897-99. After his return he consulted with 
Prof. Neumayer, of Hamburg, the leading authority on terrestrial 
magnetism, who informed him that expert determination of the 
earth's magnetic North Pole would be of the very greatest value to 
science. The fitting out of the expedition which has just left Chris- 
tiania, followed. The Gjoa is one of the strongest and best vessels 
of the Arctic fleet. She can be handled by a crew of seven, is fitted 


with an auxiliary petroleum engine, and is equipped for a four years’ 


stay in the Arctic regions. 
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Analysis of the Detroit Municipal Lighting Figures. 


REPLY OF COMMISSIONER INGRAM AND REJOINDER. 

My attention has been called to an “analysis of the seventh annual 
report of the Public Lighting Commission, Detroit, Mich.”, that 
appears on pages 354 and 359 of your journal of February 28, 1903, 
occupying 9% columns. In your editorial discussion of the analysis 
on the first and second editorial pages of same number you say “noth- 
ing permanent is to be gained in it (public lighting) by concealing 
the facts as to its real cost, by whomsoever produced.” 

Speaking as one of them, I wish to say, the Public Lighting 
Commission of Detroit agrees with Dickens, that “facts alone are 
wanted in life. Plant nothing else and root out everything else.” 
We welcome advice in getting at the real facts and appreciate the 
assistance offered us by this carefully-written and scholarly criti- 
cism of our seventh annual report. The public generally are also 
entitled to the facts, for to quote Lieut. J. B. Cahoon, past president 


National Electric Light Association, “Cities are still threshing over 


the old ground of whether it will pay them to build their own plant 
to light their own streets” (Municipal Affairs, Vol. VI, No. 4), so 
I respectfully ‘ask that you give the following statement the same 
publicity you did the analysis above referred to: 

THE NUMBER OF LAMPS. 


The average number of arc lamps in use, according to seventh 
annual report, was 2,133; the analysis claims the correct number 
should have been 2,082. This claim is made by assuming that one- 
half of 58 lamps on Belle Isle should be deducted from the average 
number of arc lamps, because the lamps on Belle Isle do not burn 
after midnight, also deducting “22 lamps in buildings,” making a 
total of 51. 

The average number of arc lamps in operation on Belle Isle for 
the year was 37. If it is reasonable to deduct one-half the number 
of lamps because they burn but half the time, the deduction should 
be one-half of 37, not one-half of 58, but since the total operating 
expense for the past six years averages 70 per cent., as fixed, and 30 
per cent., as variable, one-half of the variable expense only should 
be deducted, which leaves 85 per cent. as the cost of operating these 
lamps; 85 per cent. of 37 is 31.45 lamps on Belle Isle. 

The number of lamps in station is seven. The balance are located, 
5 on Belle Isle Dock, 3 in Western Market, 4 in Eastern Market, 
lighting surrounding streets, as well as the sheds; 2 in Waterworks, 
and 1 in City Hall; all are operated all night and would be, if under 
contract; therefore, to deduct these 15 is plainly an error. As re- 
gards the “22 lamps in buildings,” from the critic’s point of view, 
comparing the cost with public lights furnished under contract, the 
lamps in station should properly be deducted, for there need be no 
station if lights were contracted for. 

From average number of arc lamps (page 9, 2,133), deduct 5% 
to bring the average number of lamps on Belle Isle to 31%, and 7 
for lamps used in Public Lighting Plant, leaving 2.133 less 121%, or 
2.120%, as the actual average, which, used as the divisor, makes 
the cost of an are lamp $64.20, not $65.32, as stated in analysis. 

DEPRECIATION. 


The charge of 3 per cent. on total investment for depreciation is 
ample to take care of same considering the fact that the cost of 
maintenance and replacement, are charged to operating cost, and 
the plant is kept in first-class condition, while items figure in oper- 
ating cost that could be charged to extensions, as they go to extend 
our lines, some of which I will refer to later. 

Depreciation is always debatable ground, as for instance to again 
quote Lieut. Cahoon, of the National Electric Light Association, in 
speaking of private electric light companies (page 646 ibed), he 
says: “What profits were made were promptly paid out in divi- 
dends, and nothing was set aside for the replacement of apparatus. 
Depreciation was never thought of; hence, the burden on the electric 
light plant is much heavier than on any other form of manufacturing 
plant.” There is and has been no motive for this policy in reference 
to Detroit’s Public Plant, which is not run for such profit, every 
incentive prompting the management in quite an opposite direction. 
There is no depreciation that is not taken care of either in the depre- 
ciation charge or in the operating expense. Amounts charged to 
operating cost and expended for maintenance and replacement dur- 
ing the year (7th annual report) (see table on next page). 

The amount annually represented by maintenance and replacemen 
included in operating cost and the depreciation charge leaves the 
cost of lights ($64.20) a very attractive figure when compared with 
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prices usually charged cities under contract; still it is proving ample 
to duplicate our lines and apparatus as they need replacement; our 
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Total for maintenance, replacement and depreciation ........ $38,479.73 





funds for extensions, as shown by report, going to increase capacity. 
VALUE OF PLANT 

The present net value of the plant is correctly stated in the report, 
as it is the total cost less the ample depreciation charge explained 
in preceding paragraph. Our critic is mistaken when he charges 
that certain items of investment have been done away with, and 
their value not fully written off, as I will show farther on when 
discussing the items in detail. 

AVERAGE WATTAGE PER LAMP. 

For fiscal year covered by seventh annual report, the total hours 
of lighting (page 26) were 3,744.04. The average number of lamps 
(page 32) were 2,133, which included 37 lamps burning until mid- 
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INCREASE OF LIGHTS, 


Percentages of increase to extension of incandescent and arc light- 
ing system mentioned on page 11 has reference to the number of arc 
lights, incandescent lights and motors installed during the year, and 
not to the output, and is correct. On June 30, 1901, the total number 
of incandescent lamps in public buildings was 6,948, including the 
lamps used in decorating and in welcome sign on City Hall. On 
June 30, 1902, the total number of incandescent lamps in public 
buildings was 11,780, being an increase during the year of over 69 
per cent. There was also placed in public buildings during the year 
12 motors with a total of 35 hp, which is equal to 350 incandescent 
lamps, making the increase in incandescent service over 74 per cent. 

On June 30, 1901, the total number of arc lamps in operation was 
2,042; during the year there was installed 260, making the total 
number of arc lamps in operation on June 30, 1902, 2,302, heing an 
increase for the year of over I2 per cent. 

COLLECTIONS FROM RENTALS, ETC. 

In reply to criticism of the discrepancy in the amount received 
from rentals would say that this was an error, the letters, etc., having 
dropped out of copy for page 10 was passed at final proof reading, 
omission not noticed. The amount, $6,775.61, is correct, being the 
exact sum of the three items mentioned on page 70, and was received 
from sale of old material, incandescent lighting and rentals 


COST OF PLANT PER ARC LAMP. 


In reply to the statement that the cost of plant per are lamp 
should be $340.37 instead of $263.35, as given in seventh annual 





“ABANDONED” POLE LINE MUNICIP 


night only; consequently being equivalent in kilowatt-hours’ con- 
sumption to 18% all-night lamps, so the average number of lamps 
burning for the full number of hours reported was 2,114%. Divid- 
ing the kilowatt-hours mentioned by said number of lamps shows 
an average per lamp at station of 463.8 watts, deducting from which 
9 per cent. for line loss, shows a net wattage per lamp at lamp ter- 
minal of 422. This average is about 6 per cent. below the claimed 
standard of 450 watts for a 2,000-cp lamp, and is the result of the 
circuits being cut to 9.2 amp. after midnight, a practice which has 
been followed since the plant was established, the object of same 
being to save in operating expenses during the latter half of night 
giving the most light the first half when most needed. The per cent. 
of saving in cost during the year on account of cutting the circuits 
to 9.2 amp. after midnight is as follows: 

The average kilowatts saved per hour on the entire load is 152.8, 
which for one-half the total hours per year (1.872) amounts to 
286,041.6 kw-hours. The cost of coal and carbons (only items 
reduced) for the year was $29,293.52, or $.008 per kw-hour, making 
the actual saving $2,288.33, or 2.3 per cent. of the total operating 
cost. Dividing this saving by the correct number of lamps, viz., 
2,120.5, shows an average per lamp per year of $1.08, adding which 
to the corrected cost previously given, viz., $64.20, makes the cost 
for 2,000-cp all night, $65.28. 


AL LIGHTING IN DETROIT, MICH. 


report of the Commission (page 24), would say that the electrical 
capacity of the plant is as stated in report, 2,745 arc lamps, machinery 
and apparatus being in first-class condition, and capable of oper- 
ating 2,745 are lamps, and not of junk value, as claimed by critic; 
and on the capacity of the plant the cost as stated, $263.35, is correct. 
By allowing a certain portion of the plant as a reserve, as for in- 
stance computing the cost on the maximum number of are lamps 
operated, the cost of course would be correspondingly more and is 
as stated, $340.37. 

The plant capacity given in the fourth annual report is .... 1,337-5 K.W. 
Purchased since: 
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One 7-K.W. Brush arc 782 K.W. 
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Sold 3 55-K.W. Westinghouse, 40 cycles ..........cecce00- 165 K.W. 


0 


NOG THAME cali yon 358 dra e eh oa phe eA Ree oa ees 1,954.5 K.W. 


JUGGLING OF ACCOUNTS. 

The inference our critic makes that funds appropriated for exten- 
sions and betterment have been used for operating expenses is un 
generous, for had he desired to know the facts before making his 
comments he could have ascertained them at our office without 
trouble, delay or expense. It is a public office and all such requests 
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made in person or by mail receive due attention. It is public prop- 
erty, as accessible to all as to the Commission or its employees. 

The kilowatt-capacity of the plant is correct at 1,054.5, as given 
in the seventh annual report. The item in the fourth annual report 
referted to by the writer of the article in TH& Wortp AND ENGINEER, 
is the sum of $41,945, which Was allowed for extension of the arc 
and incandescent service. The are lamps and incandescent service 
were put in, but the machinery was not purchased, which left a 
balance of $29,000 in the Public Lighting Fund, with which in 1901 
775 kw was purchased at a cost of $35,865; the balance, $6,865, was 
taken from the surplus from appropriation for the operation of the 
plant. 

The $37,000 appropriated for year 1902 for the purchase of ma- 
chinery has not been expended, as the machinery will not be delivered 
before July, 1903. 

LOST TAXES. 

Under this head complaint is made because we use the term “prob- 
able assessed value.” As stated in the sentence of which the above 
quotation is a part, “lost taxes are based upon a comparison with 
the assessed values of other plants of like character, similarly located 
in the city,” this comparison was made by the city assessors and the 
Commission, and the sum for city, county and State taxes, as given 
in the report, was decided upon without bias, and I believe is, fair. 
However, I submit herewith a statement showing the amount of 
taxes paid by the Edison Illuminating Company, of this city, for the 
same fiscal year, together with its kilowatt capacity and the rate of 
tax per kilowatt capacity. Also the amount added by the Public 
Lighting Commission in the seventh annual report on account of 
lost taxes, the kilowatt capacity of the public plant and the rate of 
tax per kilowatt capacity, and also the amount overcharged the 
Public Lighting Commission in comparison to the rate per kilowatt 
capacity as paid by the Edison Illuminating Company. 


Edison Illuminating Company: 


RD <a g AVR ah hae eas a ek aE ES ON SU RE EES Bisel ae ome $12,490.67 
ae POs, MEE ic 2's oi :5, 0/0/48 She aioe ws. gine aire vied ed gies ALON S:S 55257 
ee RAE OE Tas: We ARORORY. oe vidas Fe cei eS pines oo dees 2.37 
Public lighting commission: 
RUNES CIE. yO paula W's dew des SoM a IR rs hs ae eye wes as $8,262.35 
K. W. capacity ee ee ae ee et ee ere ey ee ee ee ee ae 1,954% 
Tene PONE OE a WV CRNMED ic eit veo ernie ewe necehes 4.23 
The amount the Public Lighting Commission would have charged 
if at the same rate per K. W. capacity as paid by the Edison 
nN GEE ee CE re $4,622.16 
Lost taxes added to cost of arc lamp in seventh annual report 
exceeds actual taxes paid by the Edison Illuminating Company of 
cs: city on proportional capacity 6... ice ec ccs civteunccaces 3,640.19 


Again, by comparing our charge for lost taxes with the taxes 
actually paid by the private company which last furnished the city 
its lights, and which probably would still be furnishing the city its 
lights had the city not installed its own plant, for they were the 
lowest bidders on a 10-year contract, it is found, making due allow- 
ance for increase that the charge is more than ample. 

INCREASE IN “OUTAGES.” 

It is true the “outages” increased during the year covered by the 
seventh annual report over the preceding due to interruptions of 
service while changing a part of the street lighting system from 
direct-current, open-are to the series-enclosed alternating, and did 
not result from our reduction in the cost of maintenance, as claimed. 
Our records show that this exceptional condition accounts for 75 


per cent. of the “outages” for the year. 

The following tables give the average number of lamps, total 
lamp-hours out and average lamp-hour out per lamp per year, for the 
fiscal years 1897 to 1901, inclusive, as operated by the Public Light- 
ing Commission. Also the total number of lamps operated, total 
lamp-hours out and average lamp-hour out per lamp per year for 
the last year the city was lighted by contract. 


Public Lighting Commission. 


Year. Av. No. Lamps. I’'t’l lamp hrs. out. Av. No. lamp hrs. out 
per lamp per year. 
1897 1.744 7-465 hrs. 23 min. 4 hrs. 17 min. 
1898 1.868 5-039 hrs. 43 min. 2 hrs. 42 min. 
1899 1.963 6.138 hrs. 55 min. 3 hrs. 07 min, 
1900 2.035 }.092 hrs. 19 min. 2 hrs. 00 min. 
1901 2.1%3 6.825 hrs. 19 min. 3 hrs. 12 min. 
Contract 
1894 1.279 100.880 hrs. 00 min. 79 hrs. 00 min. 


WAGES CORRECTLY DISTRIBUTED. 


The total wages charged to maintenance and repairs as published 
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in seventh annual report is correct. On page 40 of the seventh 
annual report of the Commission, under the head “Maintenance and 
Repairs,” is a list of employees, but among this list are the following: 
One conduit man, 1 conduit helper, 1 line foreman, 5 linemen, 1 
line helper, 1 ground man, all of whom not only work on maintenance 
and repairs to lines and cables, but also do all construction work 
done on lines and cables. Some of the other employees in this list 
also work on construction work at times, namely, the blacksmith, 
latheman, painter, and, in fact, all the employees mentioned in 
article, do more or less work on construction during the year. The 
employees mentioned in seventh annual report were those in the 
employ of the Commission on June 30, 1902, and do not include all 
the men employed by the Commission on this work during the year. 

There was installed by owr employees during the year in question 
260 street arc lamps and service was connected to 36 public buildings. 

The following tables give the correct amounts paid for labor on 
account of construction and maintenance and repairs, and agrees 
with time cards for the fiscal year ending June 30, 1902: 


Month. Maintenance Construction. 
and repairs. 

POG So bie Cen Phie Ves C2040 FA TOUR TIN TOO EE $445.98 $5,763.58 
L. . MEET TEE PERRET LE ee 632.62 1,007.85 
NOUOOE 5 6eos oe vik ete ee ee hon rae Taerelben 526.67 1,163.05 
SEE. Ae de o-Oede es 640d eee Oe COREE es 927.61 1,133-97 
PROIOE Sk ap esie ute devi raMenk earn ee mews 678.07 1,192.48 
ee ee Pe ee ee eee en 748.77 663.00 
SEE OR URI E TELE Rox eee ek Ce 711.71 709.65 
ah Me ee TE ER Tate ee ee 848.78 409.19 
TS reer re cre cre ee Pee ee ae Ce 1,117.34 102.19 
BEE Stes CoS Ns Stade nscans CAwewaceeree ss 994.62 226.15 
Cee re ee eee ee eS Er ee oe 1,115.35 189.49 
OS Sale wcse ae eh AR e sin als eos GANS ee ees 967.96 341.66 

TE ere sea PE OS SS Bae a OVERRAN OED $9,715.48 $12,902.26 


COSTLY POLE LINE WAS NOT ABANDONED. 


In reply to the statement that one costly pole line has been prac- 
tically abandoned, would say that this must have reference to our 
west side pole line, which carried a number of circuits, some of which 
have been transferred to conduits. Only the cable purchased for 
the conduits was charged to extensions, the labor and other material 
ior installing same was charged to maintenance, as was also the 
time consumed in transferring such wires as were transferred from 
the poles to other lines. The poles and the balance of these wires 
that were on them are still in use, no wires or poles have been dis- 
carded. They are now being used for local purposes. 

THE $100,000 SENSATION. 

In replying to the statement that the Commission are now dis- 
carding $100,000 worth of machinery and lamps, would say the facts 
are, the only machinery discarded were three 55-kw alternators, 
two 100-light, direct-curreht arc machines, and 225 open direct- 
current arc lamps, all of which originally cost $11,425. They were 
sold for $2,772.89. Add to this the 3 per cent., which was charged 
off annually for seven years, which amounts to $2,399.25, shows a 
loss of $6,252.86, which will be charged to operation this year, and 
next as withdrawn and delivered to purchaser, but will be largely 
offset by the reduction in operating expense resulting from the 
change. 

MISLEADING STATEMENTS. 

In commenting on this statement made on page 10 of report, “A 
saving of expenditure formerly made by other agencies of the city 
government and now saved by virtue of the existence of this Com- 
mission, makes a further reduction in cash cost.” Our critic says, 
the statement is misleading and incorrect. Since no such deduction 
figures in the challenged cash cost per arc, as given on page 9 of the 
report, I leave the reader to decide who it is that is attempting to 
mislead. 

But since he has raised the question: has the city saved in doing 
its own lighting the sum $1,200 he wrongully infers has been 
deducted from the amount given as the cash cost per year? 

Contracts for public service do not enforce themselves, and even 
though all the agencies of the city government that can be brought to 
bear upon the contractors are appealed to, the result as seen in the 
history of contract lighting is sometimes disappointing. Bribery, 
bargains and boodle too often become a factor in city lighting, as 
it was in the closing hours of contract lighting in this city, and is 
now in some cities, as witness the following dispatch in Detrour 
Free Press, dated Saginaw, Mich., May to: 

“The grand jury, as reported Saturday night, returned a grist of 


indictments. 
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“Alderman James Lester—Two indictments; accepting a bribe in 
connection with the electric lighting deal and offering $5,000 bribe 
to Thomas Nickels in the bridge matter. 

“Alderman Frank Starkweather—Accepting bribe in connection 
with the electric lighting deal. 

“Ex-Alderman James Willhite—Accepting bribe in connection with 
the electric lighting deal. 

“Ex-Alderman Lave M. Stine—Accepting bribe in connection with 
the electric lighting deal. 

“Ex-Alderman John Heman—Bribing.Aldermen McCrea, Stine and 
Willhite in connection with the electric lighting deal. 

“Ex-Alderman Fred C. Peters—Accepting bribe in connection with 
the electric lighting deal. 

“Ex-Alderman Charlies H. Bird—Accepting bribe in connection 
with the electric lighting deal. 

“Ex-Alderman James McCrea—Accepting bribe in connection with 
the electric lighting deal.” 

Again: 

Is $1,200 an unreasonable sum to expend in sustaining cities’ 
rights under a lighting contract when the outage the last full year 
in Detroit with contract lighting was over $100,000 with 1,279 lights 
burning, and was less than $7,000 the reported year under public 
lighting, though there were over 2,000 lights burning? 


THE INVESTMENT VIEWPOINT. 


In reply to the statement that Detroit’s municipal lighting plant 
is earning the city 4 per cent. on the investment, I will quote Mr. 
Jcseph E. Lockwood, president of the Michigan Electric Company, 
who, I am sure, it will be conceded, is without: bias, and whose long 
experience in the electric field makes him a competent authority. 
It is a summary of a carefully prepared paper that goes into minute 
details and is too long for repetition here, but is commended to 
those interested, and appears on pages 825-834 Municipal Affairs, 
Vol. 6, No. 4, and shows “the entire plant will be a clear profit to 
the city by July 1, 1905, ten years from the starting of the plant, 
it will have saved the city of Detroit enough to retire its entire 
bonded debt.” 

Mr. Lockwood considers all cash outlay, including interest and 
allowance for lost taxes and all other possible costs or charges, so 
after July 1 of that year costs may be justly computed without any 
interest allowance in comparing with what would have to be paid 
a private company, which if financed, as is usual, the public would 
be compelled to pay at least 5 per cent. on bonds, equaling in amount 
the full value of the plant, and in addition thereto a handsome profit 
to the stockholders on watered stock (see also remarks of Lieut. 
Cahoon, ex-president National Electric Light Association, Municipal 
Affairs, Vol. VI, No. 4, page 839). 

We thank our critic for his carefully-prepared paper and will 
profit in future through his discoveries. In turn we hope those who 
wish “to form their minds upon facts” will be the gainers by this 
farther contribution to the discussion. In closing I wish to inform 
the editor, who says (page 345), “we have not the least prejudice. 
Our exposure of the facts in this case may seem merciless, but it is 
better for the public that they should come out without reserve,” 
that such extraordinary devotion to the public as is here confessed 
deserves applause, and if the commissioners must suffer because the 
editor’s heart is closed to mercy, they will try to be brave and will 
even also applaud if the deviations from strict and proper business 
methods in our accounting will also “come out,” and we are shown 
specifically, not by general insinuation and innuendo what there is 
wrong about our bookkeeping. 

While the criticism has shown some trifling errors which we cheer- 
fully acknowledge, they are petty and of no consequence when con- 
sidering the general result. After making every allowance for 
error, the total cost per 2,000-cp arc lamp per year from Detroit’s 
public plant is $65.28, not “$80, probably more,’ as stated in the 
analysis. As for the quality, I have shown a great improvement, 
the outages the last year of contract lighting being over 25 times as 
many per lamp per year as the average annual outages from the 
public plant. 

The tax charge added to cost per light by Detroit’s public plant 
is, as I have shown, a greater sum than the taxes paid per light by 
the private company that last lighted Detroit’s streets, while it is 
nearly double the tax paid, proportioned to capacity, by the Detroit 
F:dison Company, for the year covered by the seventh annual report. 

Due regard for the facts leaves no basis for the charge that wages 
are misapplied, or that depreciation is not fully taken care of, and 
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after all is said, the fact remains that Detroit, by owning and oper- 
ating its own electric plant, has greatly improved the service and 
will have saved enough over best ten-year contract price offered to 
more than retire its bonded debt within that period. Thus adding 
the entire plant worth, $800,000, to the profit of the undertaking. 
Derroit, Micu., May 18, 1903. FREDERICK F, INGRAM. 


THE REJOINDER. 

We are glad to give publicity to Commissioner Frederick F. 
Ingram’s comment on our review published February 28. To the 
extent that his communication explains the obscurities and discrep- 
ancies of the Public Lighting Commission’s Seventh Annual Report, 
it is a welcome addition to the existing fund of information. For 
such explanations and revisions as he has furnished, we thank him. 

LAMPS ON BELLE ISLE. . 

Some of his figures, nevertheless, require further elucidation. His 
statement that the average number of lamps on Belle Isle for the 
year was 37 does not agree at all with the figures of the report. On 
page 29 it is printed that on June 30, 1901, there were 62 lamps on 
Belle Isle, and on June 30, 1902, 58 lamps. On page 35 the lamps 
on the Belle Isle circuit, not including any lamps in buildings, are 
listed as 62. We fail to see how these figures average 37, nor do 
we find that the average figure was used by the Public Lighting 
Commission as a divisor. 

As to the lamps on Belle Isle dock, which Mr. Ingram says are 
operated all night, our information still is that these lamps only 
burn until midnight during the summer and not at all during the 
winter; and Mr. Ingram does not notice at all the apparent double 
credit for their operation. 

Neither can we accept Mr. Ingram’s further averaging by the 
introduction of fixed and variable costs unless the Commission will 
take account of fixed and variable costs systematically in all its 
public statements. 

DEPRECIATION. 

We admit that “depreciation” is debatable ground so long as it is 
figured from theoretical premises. We have invited the Public 
Lighting Commission of Detroit to take the depreciation of their 
plant out of the realm of uncertainty into that of certainty by making 
a proper inventory of the plant and comparing that with the book 
value. 

Mr. Ingram’s statement that there is no depreciation not taken care 
of either in the depreciation charge or in the operating expense, 
adds nothing to the evidence. It is merely his personal reiteration of 
the statements which he and five other commissioners have officially 
made. Unofficially, as well as officially, Mr. Ingram continues to 
avoid the only business-like way of showing whether the depreciation 
charge made by the Public Lighting Commission is sufficient ; namely, 
the making of a systematic inventory of the property. 

The opinion of Mr. Joseph E. Lockwood does not help the case. 
It also is merely an opinion. But if Mr. Lockwood is to be quoted 
by Mr. Ingram, he may also be quoted by us. In the paper to which 
Mr. Ingram refers (see Detroit Free Press, March 11, 1903), Mr. 
Lockwood suggests to the Commission the advisability of doing 
away with the 1,800 direct-current lamps, which have been in use 
for the last seven years, and the substitution of enclosed arc lamps. 
He recommends that the Commission ask for the issue of $150,000 
worth of bonds to make the exchange. A condition of affairs which 
in the opinion of the engineer commended by Mr. Ingram now 
warrants the issue of $150,000 worth of bonds to make replacements, 
does not coincide with Mr. Ingram’s claim that the depreciation 
charge heretofore made is sufficient. This replacement would almost 
wipe out the entire depreciation charge of the first seven years; and 
the proposed charge to capital account seems a rather desperate 
expedient. 

OTHER QUESTIONS OF FACT. 

Our reviewer takes issue with Mr. Ingram on matters of fact as 
well as matters of figures. He insists that the costly pole line to 
which he referred is really abandoned, and he sends us the annexed 
photographs showing its present condition. It formerly carried all 
the circuits for the western half of the city. The pictures show 
that it now does very little. He also quotes Mr. Ingram as authority 
for the bad condition of the pole line; referring to the Detroit Sunday 
Tribune, of November 18, 1900, in which Mr. Ingram over his own 
signature wrote as follows: 

“Our superintendent had recommended that inasmuch as our main 
lines east and west within the half mile circuit were in bad condition 
they should be drawn into the conduits and the poles removed. In- 
vestigating, we found the conduits built, but not in use; the western 
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poles rotten and dangerous and rebuilding necessary; but that the 
eastern line could stand another year. Therefore, we had the 
western line put into the conduits where it belonged.” 

It appears that while the line can carry the few wires still left on 
it, it had to be relieved of the work for which it was built; and that 
the cables which were put underground, while in a sense they were 
a betterment, did not add in any way to the distributing capacity of 
the plant. In our opinion the Commission should not have charged 
even the cost of cable entirely to extensions. 

Mr. Lockwood's paper referred to is also a corroboration of our 
reviewer's statement that much of the original equipment of the plant 
is being abandoned. Certain it is that the Public Lighting Com- 
mission has replaced many Brush open direct-current lamps by 
alternating enclosed lamps. The general understanding is that this 
action is part of such a continuous plan as is outlined by Mr. Lock- 
wood. Mr. Ingram’s figures under the head of “The $100,000 Sen- 
sation” are also questioned by our reviewer, who says that the ap- 
paratus listed by Mr. Ingram cost the Commission a good deal more 
than the $11,425 which Mr. Ingram quotes as its original price. 

His figures are: 


S 200 et GYAGMIOS BE GS SGBOO: oo ihc hice vieves veces ens $4,584.00 

Pe gt ee er ere Teer eee ER RECT Ee 5,175.00 

3 55-K.W. alternators, slow speed at $2,125.00 ......-..eeeeeee 6,375.00 

$16,134.00 

‘To which must be added the cost of foundations, of setting up and 
connecting. 


This question can be settled by reference to the Commission’s 
original records. The difference would not affect the general result, 
but our challenge of Mr. Ingram’s accuracy invites a response from 
him. 

BRIBERY AND CORRUPTION. 

Mr. Ingram’s reference to certain indictments of aldermen of 
Saginaw, Mich., although apropos, is not argument. Does Mr. 
Ingram expect us to believe that aldermen are always honest when 
public lighting is done by a municipal plant, and always dishonest 
when public lighting is done by contract? If so, will he kindly let 
us know why the aldermen of the city of Detroit are not permitted 
to manage the Public Lighting Plant of that city? Why, in fact, he 
and five other public-spirited gentlemen are appointed to give their 
time, worth a good deal, without salary, to the performance of duties 
which ought to be entrusted to the elected and paid servants of the 
city? This reference recalls to us that there was more than one 
scandal connected with the early days of the Public Lighting Plant 
of the city of Detroit, and that his predecessors presented to the 
Michigan State Legislature of 1895 such showings of corrupt prac- 
tices that the Legislature withdrew from the Common Council of 
the city the right to confirm or to disapprove contracts for public 
lighting apparatus and supplies. To us it appears that honest men 
will be honest whether they be officers of a public or a private cor- 
poration. We believe thoroughly in the honesty of the Public Light- 
ing Commissioners of the city of Detroit, but we think it is the in- 
dividual honesty of these gentlemen and not any virtue in public 
ownership which to-day protects the Public Lighting system of their 
city from corruption and utter demoralization. 





The Beauty of Niagara and its Power. 





The Commissioners of Queen Victoria Park, on the Canadian side 
of Niagara Falls, are rather exercised over the criticisms leveled 
at them in connection with the power development now going on near 
the Horseshoe Falls. In their seventeenth annual report, they say: 
“The production of electrical power as a means of providing revenue 
has perhaps more than anything else been characterized as van- 
dalistic in its ultimate effects on scenic conditions in the park. It 
should be borne in mind that at the time the park was established 
the science of producing electrical energy for motive purposes was 
practically in its infancy, the first electrical street railway in America 
having been put in operation in 1887. It was only when the prac- 
ticability of transmitting electrical power assumed shape that the 
matter was considered by the commissioners as a possible means 
of revenue. The commissioners do not claim that they acquired 
the portion of the park lying south of Cedar Island looking to the 
utilization of this portion of the property as being eminently suited 
for the purpose. They do claim, however, that their recommen- 
dation to the Government which brought about the acquirement of 
this additional property has resulted in the greatest pecuniary ad- 
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vantage. Had the property not been expropriated when the park 
was founded—viewing it now in the light of what has transpired 
on both sides of the river—that part of the property would doubtless 
have been acquired by capitalists and laid out as a manufacturing 
district without reference to its scenic environments, as has been 
done on the American side of the river north of the steel arch bridge, 
to the irreparable disfigurement of the river bank. On the other 
hand, had it been expropriated after its capabilities as a center for 
production of electrical power on a large scale were demonstrated, 
it is quite probable that the price of such expropriation instead of 
the original cost of $100,000 would have been many millions of dol- 
lars, determinable only by the capitalization of the revenue obtainable 
from possible electrical franchises. 

“Coming now to the charge that the commissioners have, in grant- 
ing certain power privileges, committed acts of vandalism that will 
ultimately ruin the scenery of Niagara Falls, the commissioners 
have to state that with the exception of the Ontario Power Com- 
pany’s power house in the gorge under the falls, hereafter referred 
to, all the proposed works connected with the generation of elec- 
tricity are practically beyond the territory originally designed for 
park purposes. When the electrical power works are completed not 
a single view of the falls, rapids or gorge under the falls will be ob- 
structed in the slightest degree. On the contrary, the filling in of 
the shore line above the falls by excavated material from the tunnels 
will increase the park area very considerably and will permit of roads 
and walks being constructed on the margin of the river which will 
greatly improve the views of the upper rapids, and at the same time 
cover the foreshore, which in some places has become exposed by 
the recession of the waters, owing to the breaking away of the 
cataract. The waters forming the Dufferin Islands will be com- 
pletely restored and improved by the construction of cascades and 
miniature falls, and, besides, the area at that congested point in the 
park will be considerably enlarged 

“Respecting the construction of the Ontario Power Company’s 
power house in the gorge under the falls the commissioners of the 
State reservation made representatiions to the board in July last and 
were granted a hearing with particular reference to the erection of 
the structure at that location, the contention of the commissioners 
of the State reservation being that the building would not only 
disfigure the landscape as viewed from several points in the Ameri- 
can reservation, but would also be objectionable from an esthetic 
standpoint and at variance with the natural conditions desired by 
the commissioners on both sides of the rivers. 

“On the other hand, it was shown by the Canadian commissioners 
that the location of the building in question would present no ob- 
struction to the free views of the falls or river from any point on 
the American side, and as the building would be far below the 
surface level of the park a part of the roof and the two gable ends 
would be the only parts of the structure seen from any point of 
view within Queen Victoria Park. It was further pointed out that 
to make the building in any sense a conspicuous or objectionable 
feature of the landscape would depend solely upon the design and 
character given to it. 

“The commissioners have also arranged for the early removal of 
the large and unsightly building which is so conspicuous from the 
American side, and which was originally constructed for a museum, 
but which has recently been used for a restaurant and shelter build- 
ing. The removal of this structure, which has formed quite a strik- 
ing feature of the park, and the substituting of a modern refectory 
near the center of the picnic grounds, will remove from the park 
one of its most objectionable features, and will more than counter- 
balance any temporary disfigurement which the construction of the 
power house may cause. 

“All of the works and structures connected with the electrical 
power projects have been designed with the object not only of doing 
the least possible injury to scenic conditions, but the commissioners 
are confident in the belief that when the several works are completed 
the consensus of opinion by the vastly increased numbers of visitors 
who are expected to visit the park will abundantly sustain them in 
their contention that the park, as a whole, with its wealth of elec- 
trical machinery, will then be of tenfold greater interest to the great 
majority visiting it. In addition, not only will the immediate locality 
beyond the park be built up into one of the great manufacturing cen- 
ters of the world, but the quickening impulse and vivifying effects 
of the whole of the world’s latest and most perfect form of energy— 
created and sent forth by the Falls of Niagara—will be felt from 
end to end of the province.” 
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Municipal Lighting at Cleveland, O. 





Mr. Samuel Scovil, vice-president of the Cleveland Illuminating 
& Lighting Company, and Superintendent Bemis, of the waterworks 
department, appeared before the board and respectively presented 
arguments against and in favor of the erection of a municipal light- 
ing plant in Cleveland. Superintendent Bemis said that he placed 
a great deal of dependence on the report of Charles E. Phelps, an 
electrical expert of Baltimore, whom Mayor Johnson had employed 
to investigate the feasibility of establishing a municipal lighting sys- 
tem in Cleveland. Mr. Bemis further contended that Cleveland had 
three advantages in connection with the establishment and operation 
of a lighting system which a private company would not have, namely 
the necessary land on which the buildings can be erected, water at 
practically no cost, and an opportunity of combining the waterworks 
and proposed lighting departments, so that both departments would 
be under the general supervision of one man. He stated that cities 
now operating their own electric lighting systems were successful. 
He stated further that Hamilton, Ohio, has a municipal lighting sys- 
tem which furnishes electricity to private consumers in opposition 
to a private lighting company. 

During the discussion Superintendent Bemis proposed to Mr. 
Scovil that the city would be willing to purchase the West Side 
equipment of the Illuminating Company, in order to save installing 
an entirely new equipment. Mr. Scovil ignored the proposition. 

In arguing against the proposed plant, Mr. Scovil said: 

“The proposition to install an electric lighting plant as now sug- 
gested in Cleveland, is a most unusual proposition. 

“The statement is made that the plant is to be equipped not alone 
for the purpose of lighting the streets and the city municipal build- 
ings, as is the case with other municipal plants in this country, but 
to go into the business of commercially selling light and power to 
users generally. In short, under the conditions existing now in 
Cleveland, it is a proposition to use the taxpayers’ money to compete 
with private capital engaged in the same business. This is a novel 
departure in municipal ownership undertakings. 

“Mention was made here last Friday of the waterworks depart- 
ment being operated successfully by the city. The conditions in rela- 
tion to the supply of water and electricity are very, very different. 
Water is a necessity in every home. If the service is once introduced 
in any building, that building continues to be a source of revenue to 
the waterworks. It is not so with electricity. Here, the city plant 
will not have a complete monopoly, so the business will have to be 
handled on different lines. Aside from the important fact that the 
field is already occupied by a well-equipped company, electricity is 
not a necessity either as an illuminant or for power purposes. People 
can, and do, use other agencies freely for these purposes. 

“The engineer’s estimate submitted to the Council indicated that 
an arc lamp for street lighting would cost the city about $53.67 per 
annum. As compared with this estimate, the following figures in 
relation to the costs of arc lamps, as furnished by municipal plants 
operated by other cities, is of interest. 

“Chicago has a municipal plant which has been in operation since 
1888. The cost to the city per arc lamp per annum from 1888 to 
1900, inclusive, shows an average of $142.18. These are not my 
figures. They are the figures as reported to the city of Chicago by 
Messrs. Haskins & Sells, public accountants, employed by the city 
of Chicago itself to investigate and revise its accounting system. 
The cost of a city lamp in the Chicago plant for 1901, as given by 
the city electrician, plus interest, depreciation, etc., is $95.27. 

“The city of Allegheny reports a total cost per lamp per annum 
of $72.98. In arriving at this figure they figure depreciation at only 
5 per cent. 

“The Detroit municipal plant, operating some 2,200 street lamps, 
reports its cost as being $63.82 per lamp per annum. In arriving at 
this price they only figure depreciation at 3 per cent. In reality, the 
average cost to the taxpayer, as per appropriation each year for which 
taxes have been levied and collected for the plant, has been $85.08 

per lamp per annum. 

“The city of Cleveland is paying the present company $75 per lamp 
per annum, and this price is made on a one-year contract. In figuring 
depreciation at only 3 per cent., as the city of Detroit does for its 
plant, it is assuming that the apparatus in the plant will have a life 
of thirty-three years, which is altogether out of reason. Were the 
illuminating company given an opportunity to figure on a term con- 
tract, whereby it could distribute its depreciation over a considerable 
period of time, it could necessarily make a lower price for the lamps 
which it would furnish.” 
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New Telephone Patents. 





AN IMPROVED TRANSPOSITION, 


Under the title, “Telephone Circuit,” Mr. F. W. Sorg has obtained 
a patent for an improved transposition for line wires. For many 
years there have been but two general types of transposition, the 
so-called “English” method wherein the continuity of the wires is 
maintained through the transposition joint and the American stand- 
ard, by which the wires are cut, spliced and reversed. In the former 
method each line wire makes a quarter turn about an insulator on 
one pin, then crosses over and makes a reverse quarter turn about 
the corresponding insulator of the other pin. With such a method 
longitudinal strains at the insulators are balanced, but there is left 
a force tending to pull the two pins toward each other, equal to the 
sum of the tensions in the line wires. 





FIG. I.—SORG LINE TRANSPORTATION. 


With the American method all four approaching wires are dead- 

. ended each about one section of the insulator of one of the pins. 
The projecting ends of the dead-ends are then crossed over and 
spliced. By this method the two wires may be run straight from 
end to end, and no abnormal strains occur at the pins except those 
due to the difference of height upon the pin of the tie grooves of the 
two sections of insulator. Mr, Sorg’s invention consists of a dead- 
end similar to the American practice and a cross-over similar to the 
English. This will be appreciated from Fig. 1. The dead end is 
accomplished by means of a split sleeve, a loop being first formed in 
the wire, a sleeve put in place and the twisting accomplished by 
clamping the line end and twisting the loop end. The loop is then 
slipped over the insulator and held by tension. While the splicing 
of the line is avoided, it seems rather probable that the expense of 
weversing the line at each transposition will nearly offset this saving. 

STEP-UP CENTRAL ENERGY REPEATING COIL. 

In Fig. 2 is shown a new method of repeating in central energy 
systems at the point of division in through circuits made necessary 
by the application of the battery. Heretofore the ratio of conversion 
at the repeating coils has been one to one, so that equally good trans- 
mission is obtainable in both directions when similar types of tele- 
phone instruments are at both ends of the line. This ratio has 





FIG. 2.—CURRIER REPEATING COIL. 


limited the resistance of receivers to a comparatively low value and 
one not always giving the best efficiency. With the step-up repeating 
coil system, one repeating coil is used toward each end of the line. 
These have low resistance primaries, through which the current 
is fed to the transmitters and high-resistance secondaries of many 
turns. The secondary of one coil is connected to that line section 
associated with the primary of the other coil, as shown. Thus fluc- 
tuations set up in one section of the line by its transmitter, affect the 
corresponding coil and through the secondary generate higher voltage 
fluctuations upon the second section of the line where they pass to 
the receiver. Mr. Hiram D. Currier, of Ottawa, Ohio, is the in- 
ventor of this system. 
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its work to that subject specifically, while all the applications of 
electricity were taught in the Electrical Engineering Department. 
Furthermore, those who completed this engineering course success- 
fully, received the degree of “Electrical Engineer,” while in most 
other institutions “Mechanical Engineer” or “Bachelor of Science” 
is the degree conferred. Since that time other universities and tech- 
nical schools have followed the example of Columbia in completely 
separating their electrical engineering course from that of physics, 
or mechanical engineering. As a result of the independence of this 
electrical engineering course, the department has had the services of 
the associate departments at its command for the instruction of the 
electrical students, but it has not been hampered by the necessity 
of carrying out instruction in physics for the students in all courses 
which otherwise would greatly interfere with the work of the de- 
partment in relation to its own students. 

Since 1889 the electrical department has grown, both in personnel, 
numbers of students and in equipment. In moving from the old 
site on Forty-ninth Street much more commodious quarters were 
provided in the new Engineering Building, and an opportunity was 
provided for bettering the laboratory equipment, as well as the ar- 
rangement of the studies. In arranging the curriculum, the attempt 
is not made to turn out men fitted only for some special line of 
work, that is, those who are informed solely as to one line of elec- 
trical engineering work, but to so equip every man that when he 
finishes his course he has the fiindamental facts relating to his pro- 
fession clearly and absolutely fixed, is able to think clearly and logi- 
cally, and has had developed by laboratory training his investigating 
ability and a certain amount of independence of action. On account 
of the exactness of the electrical engineering profession, it is pos- 
sible by proper care and forethought to train the man’s mind so that 
he is excellently equipped in the logical sequence of thought and 
can respect the certainty of his results. These conditions are not 
present to the same extent in any other line of engineering work. 

The chart which accompanies this article is intended to show 
the technical entrance requirements, the course of study during the 
four years which the student spends in the department, the weight 
given to various lines of study and the use of earlier studies in 
carrying forward work in the higher courses. The heavy lines con- 
necting the various subjects indicate the sequence in which the sub- 
jects have to be pursued and also the subjects which have to be 
taken, as might be said, in parallel. The failure in any subject pre- 
vents the securing of the electrical engineering degree. 

This method of presentation of a prescribed technical course has 
been found of great value, both to students and instructors. Ordi- 
narily the student cannot clearly see what is coming and does not 
understand the relationship of his various courses. This graphical 
representation avoids, to a great extent, his lack of appreciation of 
what is to be met with in the future. 

The importance of studies such as English, elementary history and 
foreign languages is not brought out by the studies recorded in 
this chart. For entrance, the candidate must pass all of the fol- 
lowing studies, which have different values, as shown: 

Mathematics, elementary and advanced, counting 4 points. 


i 55s beak o ou Ve bere eR I point. 
MPROUUSUE IN. gain cer csaecraseece ctasor ee eon tixe I point. 
POO WINE og Sshe0 Bo SAREE card meme sis = I point. 
Bellen horton ie Meets uate eal be y, 3 points. 
Rlementany History sss. Sassi ata Shades - . I point. 


Elementary German 2 points. 


and two points from one of the following subjects: 


Spire tatehetie ee ees tates counting 2 points. 


Elementary French 


Spanish 2 points. 


Blementary Walia: o.ciniuiecwlescv sess 2 points. 

It will be noticed that English, elementary history and two other 
languages count for 8 points out of 15, or about 53 per cent. of 
the total entrance requirements. 

The engineering student has his time so filled with necessary 
scientific and technical subjects that it is not always possible to in- 
troduce such culture studies as history and literature, which are ex- 
tremely important for him to possess, consequently, the trustees and 
engineering faculty have recommended the candidates to take ad- 
vantage of the offered in Columbia College, the 
Academic Department of the University, before entering the pro- 


opportunities 


fessional courses. 

Under this curriculum students, at the end of four years, may 
obtain the degree of “Bachelor of Arts,” and may at the same time 
prepare themselves to enter the third year of any of these profes- 
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sional schools, and take their technical degrees two years later. 
As students may and do enter the college two years earlier than 
they enter the professional schools, they will be able by taking this 
combined course of study to obtain the professional degree at the 
same age as though they entered the professional school in the first 
instance at the present average age. This combined six-year course 
is strongly recommended, for the reason that engineers and chemists, 
as professional men, need the liberal training offered by a collegiate 
course quite as much as do lawyers, physicians or clergymen. Ex- 
perience has shown that those who have pursued a liberal course 
of study, and who have enjoyed the advantages of such an educa- 
tion before beginning their technical studies, have usually attained 
a higher standing in their profession and have exercised greater 
influence in the community than those who have relied upon a purely 
scientific or professional course of study. 

The degrees of “Master of Arts” and “Doctor of Philosophy” 
are awarded by the University Council upon the recommendation of 
the Faculty of Applied Science for advanced work in electrical engi- 
neering. Candidates for either of these degrees must hold a bacca- 
laureate degree in arts, letters, philosophy or science, or an engi- 
neering degree, or an equivalent of one of these from a foreign in- 
stitution of learning. 

Candidates for the degrees of “Master of Arts” and “Doctor of 
Philosophy” must pursue their studies in residence for a minimum 
period of one and two years respectively. In most cases three years 
of study are usually necessary to obtain the degree of “Doctor of 
Philosophy.” The year spent in study for the degree of “Master 
of Arts” is credited on account of the requirement for the degree 
of “Doctor of Philosophy.” Residence at other universities may be 
credited to a candidate. In certain cases and by special arrange- 
ment, time exclusively devoted to investigation in the field will be 
credited in partial fulfilment of the time required. No degree will 
be conferred upon any student who has not been in residence at 
Columbia University for at least one year. 

In the electrical engineering course a large amount of instruction 
is given in mechanical engineering subjects, including practice in 
the mechanical laboratories, testing steam and other mechanical ap- 
pliances. Under the Department of Chemistry during the first two 
years, fundamental qualitative and quantitative courses are given, 
with a large amount of laboratory work, and in the fourth year are 
geven courses in electrochemistry so arranged that the theoretical 
instruction and the laboratory work parallel each other. Par- 
ticular attention is devoted in the Department of Physics to the elec- 
trical students, and this work is supplemented in the Electrical 
Engineering Department by a thorough course in the careful calibra- 
tion of instruments and the study of advanced electrical measure- 
ments. The Civil Engineering Department provides a course in the 
resistance of materials involving instruction in the design of girders, 
columns and general structural work, which is particularly valuable 
for electrical engineers. A broadening course given in the second 
year under the Department of Metallurgy provides the student with 
an understanding of the manufacture of iron, steel and copper, 
which are the materials he will use in his subsequent work. 

Probably the greatest weight is given to that tool of all engineers, 
It will be noticed on the chart, starting at the subject 
of entrance mathematics, what important consideration is given 
to this work. A student failing in mathematics in his first or second 
year is absolutely prevented from advancing further in most of 
fulfilled the mathematical requirements. 


mathematics. 


his studies until he has 
No other subject is so absolutely essential to the success of an 
engineer as is that of mathematics. 

Laboratory work in electrical engineering is fundamentally im- 
portant for the student to enable him properly to understand elec- 
trical actions. Experimental lectures and the use of diagrams are 
valuable, but nothing can compare with laboratory instruction in 


proving to a man’s mind the actuality of electrical actions. In no 


other profession is imagination so necessary to the comprehension 
of the mutual relationship of forces. It is necessary for him to 
understand what will happen before he actually combines the physical 
parts. It is not always possible in a lecture to convey to the students’ 
comprehension the various actions which will take place in electrical 
circuits. If, however, he can demonstrate to himself these actions 
by actual apparatus, he then thoroughly understands and remembers 
them. For the above reasons the electrical laboratories have been 
equipped with apparatus to demonstrate the principles, and the ap- 


paratus has been so chosen that the students may operate it without 


danger to themselves. 
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All laboratory instruction has to be modified in order to conform 
to the limitations of the laboratory equipment, therefore it will be 
found that no two laboratories have the same methods of instruc- 
tion. We may all have the same ideals, but almost all differences 
of opinion relating to engineering education will be found to be 
based upon the variations in personnel and equipment. 





Magnetic Increase of Traction. 


+ 

The increase and decrease of motor traction is a subject which 
has been considerably discussed by engineers, and as is well known, 
a number of devices have been invented not only to lessen the tractive 








FIG. I.—MAGNETIC TRACTION ON LOCOMOTIVES. 


power, but to increase it when such a condition is desirable. So far, 
however, the sand box is one of the requisites in connection with 
the ordinary steam locomotive and the use of sand upon city and 
suburban electric railroads is also very extensive. Apparently this 
method is best adapted to keep the drivers of the locomotive and 
the wheels of the trolley car from slipping upon wet rails or in 
moving up a heavy grade. 

In a comparatively recent invention, however, electromagnetism 
has again been tried as a substitute for sand. A simple magnet is 
used connected with what is termed an idler wheel. The operation 
of the system is as follows: When applied to an ordinary trolley 
car, on each side of the motor, between the motor casing and the 
wheel, is a bearing which supports an arm upon which the magnetiz- 
ing coil of wire is wound. The other end of the arm carries a small 
wheel without any flange, which rolls along the rail when the device 
is in operation, and is held above the rail by springs when the coil 
is not energized. The object of this arrangement of an “idler” wheel 
upon the rail is to give a short magnetic circuit. The lines of force 
in this case flow from the arm to the car journal and wheel, from 
the wheel to the rail, from the rail to the idler wheel and thence 
to the coil-wound arm. 

The experiments have been conducted with this method of increas- 


r 





FIG, 2.—MAGNET AND IDLER WHEEL. 


ing traction on both street and steam railroads. In Seattle, Wash., 
a double-truck car was equipped with two 50-hp electric motors 
for driving purposes, also for supplying what might be called the 
traction current. The idler wheels were held at a distance of five- 
eighths of an inch above the rail when the magnet was not ener- 
gized. The current was controlled by a switch operated by a lever 
at the motorman’s elbow, so that it could be turned on and off as 





Voit. XLI, No. 26. 


readily as the motor current. It was found that with an expenditure 
of 2% hp the magnetism developed increased the tractive effort over 
300 per cent. In one instance the wheels and rails were greased and 
the car started. When the wheels began to slip, the draw-bar pull 
was found to be 1,500 pounds. When the magnets were energized 
this was increased to 5,250 pounds. In another test the model of a 
trolley car by use of the device was moved up a track constructed 
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FIG. 3.—MAGNETIC TRACTION ON TROLLEY CAR. 


at an incline of 45°. When the current was turned off the magnet, 
however, the ascent was found to be impossible. 

The claim made for the apparatus is that its application to a steam 
locomotive would not necessitate the use of such heavy locomotives 
as are at present built for service on heavy grades since the electro- 
magnet would act as a substitute for much of the weight now required 
to secure the necessary traction, while as already stated, the invention 
is intended to do away with the use of sand entirely. The inventor 
of the device is A. A. Honey, an electrician of Chicago, who was 
formerly superintendent of telegraphs of the Northern Pacific Rail- 
way Company. Two patents on the subject were issued to him on 
June 16. 


—_—————————_—_—_o—_- — 


Multiphase Arc Lamp. 





Mr. Richard Fleming, well known as an inventor and engineer in 
the are lighting field, has recently patented some work on multiphase 


| 





DIAGRAM OF LAMP AND GENERATOR CONNECTIONS. 


arc lamps. In one patent the central idea is the provision of a com- 
mon feed mechanism of solenoid coils, for all the electrodes, in- 
fluenced by the current passing in all branches of the multiphase 
system. In a later patent, the principle exemplified is that of feeding 
all the electrodes through the intervention of an induction motor. 
The operation of the lamp is as follows: Assuming the electrodes to 
be separated, on closing the switches in the lines 39, 40 and 41, re- 
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spectively, current will begin to flow through the windings 39”, 40” 
and 41”. This sets up a rotary magnetic field, which turns the ar- 
mature 24 in the direction suitable to feed the electrodes toward 
their point of convergence. When the electrodes contact with one 
another, current begins to flow through the electrodes. This ener- 
gizes the polar extensions surrounded by the windings 39’, 40’ and 
41’. These are connected, as shown, so as to produce a magnetic 
field rotating in opposite direction from that produced by the wind- 
ings 39”, 40” and 41”, and these fields are proportioned so that on 
the passage of an excess of current through the electrodes, as at 
starting, the field produced by the windings 39’, 40’ and 41’ over- 
comes that produced by the other windings and rotates the arma- 
ture in such a direction as to separate the electrodes. When the 
electrodes have been separated the desired amount, the increased 
resistance of the arc due to such separation diminishes the current 
flowing through the windings 39’, 4o’ and 41’, so that the fields pro- 
duced by the two sets of windings balance one another and the 
armature remains at rest. An increase of resistance in the arc, caus- 
ing a further diminishing of the current in the series windings, will 
have the effect of causing the armature to turn in the feeding direc- 
tion under the influence of the shunt-windings, while an increase of 
current passing through the series windings will cause the electrodes 
to be separated. By this arrangement, it is said, a very sensitive and 
efficient feeding mechanism is obtained. 





Data on Siloxicon. 


By E. G. AcHESON. 

The descriptions of the new refractory substance, siloxicon, that 
have recently appeared in the newspapers have created a widespread 
interest, but one or two points need clearing up in regard to it. It 
was stated that siloxicon was inoxidizable, but recent investigations 
have shown that this is not true. When it is heated to, or above, 
2674° F. in an atmosphere containing a large amount of free oxygen 
decomposition occurs. 

Siloxicon, while variable in composition, may be represented by 
the formula Si,C,O, and when heated, as above stated, in presence 
cf free oxygen, decomposition takes place, probably in accordance 
with the following equation: 

Si,C,O + 70 = 2Si0, + 2CO,. 

If the siloxicon be in the form of a brick or other molded mass, 
the reaction occurs on the surface, producing a vitreous glaze, which 
in most instances is tinged light green from the presence of iron. 

In the absence of free oxygen or in a reducing atmosphere, no 
such decomposition occurs, and the temperature may be raised to the 
point of the formation of carborundum, or, approximately, 5000° F., 
before any change occurs, and then it takes place, it is thought, in 





accordance with this equation: 

Si, C,O = SiC + Si+ CO, 
solid carborundum remaining, while the vapor of silicon and carbon 
monoxide are given off. 

It is interesting to note that after having discovered this oxidation 
of siloxicon, tests were made with carborundum, and it was found 
to be affected in a manner exactly similar to siloxicon; this not- 
withstanding the fact that for more than twelve years it had been 
generally considered inoxidizable. 





CURRENT NEWS AND NOTES. 


ITALY AT ST. LOUIS.—It is stated by advices from Rome that 
Italy will occupy just about 60,000 square feet at the St. Louis Ex- 
position, including 4,875 for mining and electricity, and 13,000 for 
varied industries. 

STRIKE LOSSES.—As a result of the long deadlock in the build- 
ing trades, in New York City, 2,000 electrical workers are out $256,- 
coo in wages they would have received. This is but one item of the 
needless loss and trouble. 


WIRELESS TELEGRAPHY IN CHINA.—A despatch to the 
London Times from its Pekin, China, correspondent states that the 
Italian legation in that city is installing a Marconi wireless tele- 
graph station for the purpose of communicating directly with the 
ships in the Gulf of Pe-chi-li. 
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NORTH SEA TELEPHONY.—Telephonic communication has 
been established between England and Belgium, the service being 
operated by the telegraphic departments of both countries. The price 
is 10f. for three minutes. On the French service between Tours and 
Paris two separate conversations can be carried on simultaneously 
on the same line by the method invented by M. Petit, inspector of 
the electric service at Tours. 


MEDICAL ELECTRICITY.—Dr. D’Arsonval, lecturing in Paris 
last week on the effects of electricity upon human beings, expressed 
the belief that the world is on the eve of a therapeutical revolution, 
electricity being the medicine of the future. He demonstrated the 
utility of electrical treatment in skin diseases and said that under 
anesthesia produced by electricity, a patient could be subjected to 
slight surgical operations without narcotics. 








THE PACIFIC CABLE.—Advices of June 20 from San Francisco 
state that within a week the last link of the Commercial Pacific 
cable will be laid between San Francisco and Manila, and the United 
States will have direct communication with its Philippine posses- 
sions. The cable ship Colonia reached Midway Island on June 1g. 
completing the link between Guam and Midway, and immediately 
on its arrival the Anglia departed for Honolulu to close the last 
gap in the transpacific cable, a distance of 1,160 miles. 


TRAFFIC REGULATION IN LEIPZIG.—United States Consul 
B. H. Warner sends the following from Leipzig, May 26, 1903: 
“Municipal ordinances prescribe that electric street cars shall not 
run at a higher rate of speed than 9 miles an hour in the business 
sections; with trailers, 7.2 miles; in residential sections, 10.8 miles 
an hour, or 9 miles with trailers; and in the suburbs, 15 miles, or 12 
miles with trailers. The penalty for exceeding the speed limit is 
a fine up to $15 or imprisonment for fourteen days, or both. In case 
ot accident, a higher penalty may be inflicted. The city council, at 
a recent, meeting, passed an ordinance prohibiting the use of auto- 
mobiles in most of the streets of the inner city, and in other parts 
allowing them to be driven only along those streets which are 
traversed by electric cars.” 

WHAT COLD DOES.—In the July Booklovers’ Magazine, Mr. 
G. W. Warder says: “Heat can exist only where there is an atmos- 
phere, and then it must be constantly supplied with fuel to overcome 
the law of constant repulsion and diffusion. Cold is the absence of 
heat and exists everywhere. It overcomes disintegration and pre- 
serves the universe. It enforces the universal law of the electric 
attraction and cohesion of atoms and worlds. Cold must predomi- 
nate to preserve the universe. There is a billion times a billion more 
cold in the universe than heat. There always has been and there 
always will be. The heat of the sun, compared with the cold that 
surrounds it, is as a mustard seed to Jupiter. The earth’s heat, in 
comparison to the cold that surrounds it, is as an orange to the solar 
system. Then what folly to talk of the universe having begun in 
white heat, and the earth having been a molten world, and the suns 
great burning spheres.” 


PROTECTING WESTERN UNION WIRES.—At Wilmington, 
Del., on June 19, in the United States Circuit Court, Judge Bradford 
heard the arguments in the case of the Western Union Telegraph 
Company versus: the Philadelphia, Baltimore & Washington Rail- 
road, the Delaware Railroad and the Delaware, Maryland & Vir- 
ginia Railroad, in an action to restrain the railroad companies from 
removing the poles and wires of the telegraph company from their 
rights of way. Counsel for the telegraph company contended that 
the conditions affecting the case were different in Delaware than in 
other States, and asked a ruling of the court. Counsel for the rail- 
road companies held that conditions in all the States were similar, 
and said it would be unnecessary to proceed with the argument now 
as the decision of the suit instituted in New Jersey was now pending 
in the Supreme Court of the United States, and that it would deter- 
mine the issue in all other cases. Judge Bradford reserved decision. 
The United States Supreme Court has, according to a Baltimore 
dispatch of June 20, granted an injunction restraining the Penn- 
sylvania Railroad from interfering with any of the lines of the 
telegraph company. This action, it is stated, will keep the telegraph 
property in statu quo until the final decision is reached on the main 
case at the next term of the Supreme Court of the United States. 
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LONDON UNDERGROUND ACCIDENT.—According to a 
special cable dispatch from London of June 17 there was another 
collision on the London Underground Railway that day in which 
the last two cars of the forward train were wrecked. Six passengers 
were seriously hurt and fifteen slightly injured. The accident occur- 
ring just before this was attributed to the electric “tube” road, which 
has, however, been remarkably free from such casualties. 


PRACTICAL HIGH-TENSION WORK.—In his paper before 
the Canadian Electrical Association, Mr. Paul M. Lincoln said: 
“Put to the fresh college graduate the problem of the amount of 
distance to be left between the conductors of a high-tension trans- 
mission line. His answer will involve most likely the jumping dis- 
tance of the voltage to be used, the length of span, the sag and 
perhaps a liberal factor of safety. It is experience only that will 
show that his premises are wrong and that the equation to determine 
spacing of high-tension wires depends very Jittle on the voltages to 
be carried and almost entirely on such things as the average length 
and ohmic resistance of cats, the spread of wing of owls and cranes 
and eagles, and the average length of scrap baling wire, together with 
the strength of the average small boy’s throwing arm.” 

LARGE CURRENT PLUG FUSE.—Mtr. Herbert C. Wirt, of the 
engineering staff of the General Electric Company, has taken out a 
patent on plug fuses for large current circuits. The idea is to pro- 
vide a plug fuse which shall be compact, easily and economically con- 
structed, and which at the same time may be readily taken apart 
for the purpose of renewing the fuse and when in use shall be sub- 
stantially proof against disruption by the gases generated within the 
same upon the burning out or blowing of the fuse link. .The in- 
vention consists of a metallic shell closed at one end by a cap, 
which may be either removably or permanently connected thereto 
and the other end adapted to receive and hold securely therein a 
piece of insulating material provided at its center with an aperture, 
whereby the fuse or a part making contact with the fuse may be 
centered and held out of electrical contact with the sides of the metal- 
lic shell. The exterior of the metallic shell is adapted for insertion 
into a receptable and the current closed through the shell, its cap 
and the fuse to the center contact of the receptable. The fuse link 
shown consists of a strip associated with crimped or accordion-plaited 
fibre insulation which it is threaded through and which keeps it from 
coming in contact with the inner wall of the base casing when weak- 
ened by excessive current. 

MOTOR BRAKING DEVICE.—Mtz. G. O. Baker has been grant- 
ed a patent on his method whereby an electric motor used for driving 
machinery may be converted immediately into a braking generator by 
the operation of a circuit-breaking device controlling the power 
circuit. In many classes of machines—such, for instance, as print- 
ing presses—it is desirable to be able to stop the machine very 
quickly to prevent injury to the mechanism or the work. When 
the machine is driven by an electric motor, it is well known that the 
supply of current to the motor may be quickly cut off by including 
an electromagnetic circuit-breaker in series with the motor and pro- 
viding a control circuit, with push buttons located at convenient 
points, so that an attendant by pressing one of said buttons can 
cause the circuit-breaker to operate. It has also been proposed to 
so construct a motor controller that when necessary it will auto- 
matically shut off the power by coming to “off” position and will 
then short-circuit the motor through a resistance, so that the motor 
will act as a generator, driven by its own momentum, and that of 
the machine to which it is connected, and thus serve as a brake to 
stop the machine. Mr. Baker's invention aims to combine both 
these ideas by so constructing the circuit-breaker that when it 
operates it will automatically close the circuit of the motor through 
a local circuit, thereby causing the motor to act as a braking gen- 
erator immediately without waiting for the controller to be returned 
to its off position or for the operation of any intermediate mechanism. 


RESISTANCE SETS.—Mr. Edwin F. Northrup, of Philadelphia, 
has secured a patent on improvements in resistance sets. The prin- 
cipal objects of his invention are to effect an arrangemem of resist- 
ances whereby a comparatively large number of resistance values 
may be gotten from a small number of resistances, and also to effect 
an arrangement of connections whereby these values may be obtained 
in regularly-increasing order by introducing the resistances between 
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two contacts or brushes through which current passes to and from 
said resistances, and between which brushes and resistances there 
is relative movement. A further object of this invention is to effect 
an arrangement of resistances whereby one may expeditiously obtain 
a series of ratios of resistance—such, for example, as are required 
in making a variety of tests with a Wheatstone bridge. It has gen- 
erally been customary heretofore in varying electrical resistance in 
a circuit to connect the terminals of the circuit to the resistances 
and to alter the resistance by cutting in or out of the circuit varying 
amounts of resistance by means of plugs, brushes or other contact- 
makers, which form no part of the terminal connections or only 
one of the terminals. In the common form of rheostat the brush 
is usually connected to one of the terminals, while the other terminal 
is permanently secured to the resistance coils. In contradistinction 
to all such methods the Northrup invention contemplates varying the 
resistance by inserting varying amounts of resistance between two 
brushes or other contacts, which are direct-connected to the ter- 
minals of the electric circuit. The resistances are in this case of 
such values as may be combined to give regularly-increasing value 
of resistance greater in number than the resistances employed. 
These combinations of resistance are predetermined, and the said 
resistances are connected up in accordance with such combinations to 
a series of contact plates. The resistance is then varied by bringing 
successive combinations of the contact plates into engagement with 
the brushes. Mr. Northrup states that he has discovered that by 
giving the resistances certain values and by connecting them in cer- 
tain prearranged combinations he can by means of the arrangement 
of connections above referred to get ten regularly-increasing values 
of resistance with only four resistances. The same general prin- 
ciple appears susceptible of even wider practical range, as noted in 
another patent of the same date. 


DIAMAGNETIC SEPARATION.—No fewer than 11 patents 
were granted to Mr. Elmer Gates, of Washington, D. C., on June 
16 for various modifications of his method of diamagnetic separa- 
tion and for apparatus used thereby. The purpose is to separate 
free particles of diamagnetic metal, such as gold, copper or the like, 
from other material. The separation is effected by dropping the 
mixture in powdered form through a long narrow air-gap between 
the poles of a strong electromagnet, this air-gap being either vertical 
ov slightly inclined. While under the action of the strong magnetic 
field, the particles of greater diamagnetic susceptibility move away 
from the other particles into a relatively weak part of the field and 
are then separately collected. [Uf the material is fed into the mag- 
netic field so as to drop immediately adjacent to the pole-faces, 
the diamagnetic particles of greater susceptibility move toward 
the center of the interpolar space and are collected by a hopper 
located immediately below the center of this space. Several devices 
ray be used to keep the particles as long as possible under the action 
of the magnetic field. This may be due, for instance, by passing the 
particles through a retarding fluid which is moved upward in oppo- 
sition to the descent of the material. Or the number of lines of 
force, traversed by the particles, may be increased by rapidly moving 
the magnetic field in a direction opposed to the feeding of the ma- 
terial. For this purpose he places a number of revolving electro- 
magnetic devices one above the other; or he uses stationary electro- 
magnets placed one above the other, their coils being connected to 
a rapidly revolving circuit-breaker of such a nature that a succession 
of correspondingly rapid energizations of the magnets will take 
place, succeeding each other from one end of the series to the other. 
In one of the patents Mr. Gates proposes the following method of 
separation of free particles of diamagnetic metal, such as gold, 
copper or the like, from other material with which it is associated, 
as, for instance, in sea sands, placer sands and alluvial deposits 
generally. He first mixes with the sand about 5 to 10 per cent. of 
finely divided iron, nickel or other magnetic material of relatively 
high specific gravity; the mixture is stirred in the presence of 
water, and permitted to settle. The particles of gold or other dia- 
magnetic metal, together with the particles of iron, etc., sink to the 
hottom; in the layers at the bottom the diamagnetic metallic par- 
ticles are so entangled with the magnetic particles that they may 
be separated from the main residue of diamagnetic sand by means 
of ordinary magnetic separators. The result of this initial operation 
is a mixture of magnetic material and diamagnetic metallic particles, 
which are then separated by being subjected to the action of another 
separator particularly adapted for that purpose. 
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YACHT RACE AND WIRELESS TELEGRAPH Y .—Atrrange- 
ments have been made by the Associated Press with the Marconi 
Wireless Telegraph Company of America to employ that system of 
wireless telegraphy in reporting the international yacht races soon 
to occur. It has been reported that another system would be used 
by the Associated Press, but General Manager Melville E. Stone au- 
thorizes the following statement on behalf of the Associated Press: 
“We have arranged with the American Marconi Company to serve 
us with wireless news during the international yacht races.” 


CUPID'S CARS.—The New York & Stamford Railroad Company, 
which operates a trolley line in Larchmont, Rye and other towns 
on Long Island Sound, has discovered that its motormen and con- 
ductors devote too much time to their young women friends, and 
has posted an order, which reads: “The last three seats and rear 
platform are reserved for smokers. To be more specific, do not 
reserve it for your ‘lady friend.’ Let her be seated with the rest 
of the crowd. It may have a tendency to decrease the number of 
complaints received at the office lately. The conductor’s place is on 
the rear platform, unless he is collecting fares, issuing transfers or 
assisting passengers on or off the car.’ The company, it is said, 
employs good-looking men and many young women have been in the 
habit of riding on the platforms and in the rear seats to talk with 
them. 


LIGHTING IN NEI YORK.—The Aldermen’s Committee on 
Water Supply, Gas and Electricity, in New York City, gave a public 
hearing last week on the application of the Long Acre Electric Light 
& Power Company, for a franchise to lay wires and operate an elec- 
tric lighting plant on the territory bounded by Thirty-third and 
Fifty-ninth Streets, Fifth Avenue and the North River. The com- 
pany has been promoted by the principal theatre managers to supply 
their theatres. Maurice Goodman, who appeared for the people be- 
hind the company, stated that his clients were getting tired of paying 
high prices and would be willing to supply the city with light at 
half present prices. The Consolidated Telegraph & Electric Subway 
Company objected that it had the exclusive right to lay conduits for 
Mr. Goodman said his company would be willing to use the 
The committee will hold another 


wires, 
conduits of the subway company. 
hearing. 

EVERETT-MOORE TELEPHONE PROPERTIES .—lIt is said 
that the Everett-Moore syndicate of Cleveland, after taking just a 
year and a half, has straightened out its tangled affairs resulting 
from overexpansion in the electric railway and telephone field, and 
involved in the Everett-Moore failure 
now stands squarely on its feet. In a recent interview, Mr. E. W. 
“Our telephone companies are now on a self-sustaining 


every company which was 
Moore said: 
basis, and are showing a handsome surplus above fixed charges. 
There is great development in the West among the independent tele- 
phone companies. Almost any has an inde- 
pendent telephone exchange, and these exchanges are being connected 
up by the larger independent companies. Our Cleveland company will 


every town of size 


soon be connected with Pittsburg and wil! also be doing business in 
Buffalo, Western Pennsylvania and New York. It is now doing busi- 
ness throughout Indiana, and Michigan, and in time will extend to St. 
Louis, Baltimore and Philadelphia.” 


LIGHTNING ARRESTER.—A patent was granted on June 9g to 
Dr. Louis Bell for a lightning arrester which serves to protect the 
line from minor abnormal rises of potential as well as from light- 
ning. The device consists of an auxiliary shunt to earth from a point 
on a series gap arrester nearer the line than the regular ground. 
This shunt path contains in series a large ferric inductance and a 
ohms. As static 


resistance of several thousand regards rises of 
potential or resonance effects on the line, the shunt acts as a com- 
paratively easy path to earth, being in series with merely enough 
spark gaps to prevent the passage of current under the potentials 
ordinarily likely to be present on the line. As respects heavy cur- 
rents or very sudden discharges like lightning, the shunt path is a 
rather difficult one, and the tendency is to throw such discharges 
over the main path of spark gaps to earth. The arrester can, there 
fore, be so adjusted as to be exceedingly sensitive to small rises of 
-potential without producing violent discharges to earth, while under 


It is intended 


severe conditions it operates in the ordinary manner. 
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particularly for application to transmission lines where minor rises 
of potential are common, and there to serve the double function of 
line discharger and lightning arrester, thus preventing abnormal line 
potentials without making the arrester proper hypersensitive and 
likely to cause trouble from continual flashing. 


GERMAN CABLE LAYING.—Mr. R. Guenther, United States 
Consul-General at Frankfort, Germany, in a report to the State De- 
partment, says: “A new era in German cable construction began 
with the laying of a cable to Vigo, Spain, a distance of about 1,300 
niles. During the last seven years Germany has laid 7,375 miles of 
cable, at a cost of over $7,000,000. In 1898 a cable, 73 miles in length, 
laid Sassnitz and Trelleborg, and in 1899 German 
Southwest Africa was connected with the international telegraph 
system by a cable 154 miles long. 


was between 
In 1900 the first German-American 
cable between Emden and New York, via the Azores—a distance of 
4,813 miles—was laid. At about the same time Germany put down 
the first German cables along the Chinese coast, the cable Tsintau- 
Chefoo being 285 miles and that connecting Tsintau and Shanghai 
438 miles long. The year 1901 witnessed the laying of the fifth cable 
between Germany and England, connecting Borkum and Baktou, a 
distance of 280 miles. The telephone cable between Fehmarn and 
Laaland was laid in 1902. The construction of a second transatlantic 
cable between Emden and New York, via the Azores, has been com- 
menced and it will, it is expected, be ready for service before the 
expiration of the next year. Germany is also contemplating an 
increase of her cable net in eastern Asia and the South Sea, by con- 
structing cables between Alenado and Guam and the Palau Islands 
and Shanghai. It is said that the growth of German interests, 
both military and commercial, will in the future require the building 
of more cables by Germany, independent of foreign nations. Ger- 
many now has cable works and two cable steamers.” 





LETTER TO THE EDITORS. 


Storage Batteries with Pottery Diaphragms. 


To the Editors of Electrical World and Engineer: 

Sirs :—The recent introduction of pottery diaphragm storage bat- 
teries in the market has naturally opened a discussion as to their 
merits, and especially the question of their internal resistance. 
Having had an experience of fourteen years of careful study in the 
working of this type of cell, the writer begs to offer some thoughts 
along this line. 

Almost every man versed in the working of storage cells, upon 
first impulse, says that the introduction of pottery diaphragms be- 
tween the electrodes of a storage battery increases the resistance 
so as to impair the efficiency. If, however, these storage battery 
experts would give some careful thought to the matter and try an 
cxperiment or two, they would be surprised to find themselves in 
error. It is not a question of bathing the active material and elec- 
trode with free electrolyte, but a question whether there is sufficient 
electrolyte to do the work. If the pottery diaphragms are properly 
made, and sufficiently open-grained to allow a free saturation, then 
the internal resistance is not materially increased. It is, of course, 
necessary to allow freedom in the escape of gases, especially at the 
hydrogen electrode, and the manufacturer carefully provides for this. 

Then again, in the case of grid batteries of the type heretofore 
used, a considerable part of the electrode exposure is metallic lead, 
the active material exposure being in spots over its surface, while 
in the pottery diaphragm batteries the active material exposure is 
complete, as it covers the entire face of the electrode This com- 
plete active material exposure reduces the internal resistance of the 
pottery diaphragm batteries and offsets any slight interference of 
the diaphragm itself. 

Almost all of the grid manufacturers have for some time used 
wood diaphragms between the electrodes to prevent buckling and 
short-circuits by the jumping out of plugs of active material; and 
at least one company is using pottery diaphragms in the same way. 
The trouble with wooden diaphragms is that the acid of the elec- 
trolyte gradually carbonizes the fibre of the wood, and-then a leakage 
of current ensues, and the woods have to be removed and new ones 


inserted. The merits of the pottery diaphragm battery are many. 
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It is almost a perfectly automatic machine. The only attention it 
required is to add pure water to the electrolyte when evaporation 
requires it. 

Short-circuits, even continued to a complete discharge, cause no 
injury, if charging is done immediately. A large battery after con- 
tinual service of two years in the hands of an engineer who is a 
novice in batteries, shows no deposit in the jars. Of course there 
is no possibility of buckling. 

In the case of a railroad battery installed by the writer, of an 
earlier type, a glass jar broke in the midst of a day’s work, and 
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was not discovered until the electrolyte was on the floor and came 
trickling through upon our heads. The battery continued its work 
as if nothing had happened, until we had ample time to jump that jar 
and replace a new one at leisure. Had it been the ordinary type of 
battery, the circuit would have been immediately broken and caused 
serious delay. But the pottery diaphragms being saturated, held 
and retained sufficient electrolyte for an hour to do the work of the 
road, with no noticeable difference. 


Quincy, Mass. Georce E. Hatcu. 











DYNAMOS, MOTORS AND TRANSFORMERS. 

New Electrolytic Rectifier —Grisson.—An illustrated article, de- 
scribing the rectifier constructed by the author. Experiments con- 
ducted with cells containing a lead and an aluminum electrode, 
showed that the layer of oxide which prevents the positive current 
from passing, was soon destroyed, and that the hydrogen set free 
at this electrode, when it acts as a negative electrode, is the cause 
of this destruction. Chemical means of preventing the liberation of 
hydrogen proved ineffectual. It was observed that at vertical elec- 
trodes small holes formed on the aluminum electrodes, which grad- 
ually increased in diameter and at which a strong evolution of gas 
took place. Many experiments had shown that the formation of 
the protecting layer of alumina took place best when a small current 
density was used. An oxidation of the damaged layer of alumina 
appeared, therefore, feasible, if a sufficiently high resistance could 
be opposed to the passing of the current at these places. For this 
purpose the above-mentioned gas bubbles appeared suitable. The 
lead electrode was, therefore, arranged below the aluminum elec- 
trode, and both fixed in a horizontal position. When alternating 
current was sent into the rectifier and direct current taken out, there 
were formed gas bubbles below the aluminum electrode. These 
bubbles oppose so much resistance to the current that there is only 
a very small current passing at the places which are damaged, so 
that by this means a new layer of oxide can form under the gas 
bubbles, and the damage done to the covering can thus be repaired. 
The apparatus consists of four cells, each 30 cm high, 19 cm wide 
and 22 cm long. They are shown in the adjoining figure. The lead 





FIG. I.—ELECTROLYTIC RECTIFIER. 


electrode plate is arranged on the bottom of the cell, above it the 
aluminum electrode plate. In the upper part of the cell there is a 
coolitig coil of lead pipe, in order to make it possible to keep a low 
temperature of the electrolyte, if the cell is working for a long 
time. For plants in which the voltage of the alternating current is 
higher than 110 volts and where a direct current of 110 volts or less 
is to be taken off, a specially-constructed transformer is used. An 
efficiency of over 60 per cent. when running on alternating current 
of 110 volts and taking off continuous current of 20 amp., is stated 
to have been obtained. Connection is made after the scheme illus- 
trated in the diagram, in which the upper machine is the source of 
alternating current, I, 2, 3, 4 the rectifier, 4 the aluminum electrode, 
B the lead electrode, and the place of consumption of the direct 
current. If the current from the alternator goes to the left, it can- 
not pass through cell 1 and therefore must go through cell 2. As 
the way through cell 4 is also closed, it can only return to the alter- 


nator by way of the place of consumption of direct current and 
through cell 3. The following impulse travels to the right, and as 
cell 3 is closed, it has to pass through cell 4, and as cell 2 is also 
closed, it must return by way of the place of consumption and 
through cell 1. (This arrangement seems to be the same as the 
well-known Wheatstone bridge system of connection.) If the cells 





FIG. 2.—DIAGRAM OF CONNECTIONS. 


are connected in the alternating circuit, without taking direct current 

from them, the amperemeter shows a value corresponding to the 

surface of the electrodes. This value, however, does not mean a 

loss of energy, but is attributable to the action of the cell as a con- 

denser; the cells charge themselves and discharge with each change 

of polarity, without the passage of any current.—Zeit. f. Elek., June 4. 
REFERENCES. 

Economy in Continuous-Current Design—Purton.—A_ mathe- 
matical article in which the author shows how the problem of re- 
ducing the cost of construction of dynamos to a minimum without 
sacrificing the efficiency or good working of the machine, can be 
solved to some extent by the methods of analysis.—Lond. Elec., 


June 5. 

Electrolytic Rectifier.—An illustrated description of Nodon’s ap- 
paratus, previously noted in the Digest.—Elek. Zeit., May 29. 

LIGHTS AND LIGHTING. 

Recent Experiments on the Nernst Lamp.—WeEppiNG.—A long ar- 
ticle illustrated by diagrams and tables on experiments continuing 
over half a year and made under the conditions of practice with ex- 
cessive change of voltage. The changes of voltage were so great 
that the first series of lamps was soon destroyed on account of it. 
A second series were investigated with a normal voltage of 220 volts 
and changes of pressure of + 10 and —1o volts. Of the series of 
lamps for 220 volts and 1 amp., 9 lamps had already become dam- 
aged after 93 hours. A third series of 12 lamps for 220 volts were 
investigated, six of which had starting resistance for 30 volts and the 
other six for 20 volts. As far as the light is concerned, the two 
systems are the same after 150 hours’ burning. The specific con- 
sumption is more favorable in the beginning for the glower with 
higher voltage, which burns with a thirty-volt resistance. After 200 
hours of burning this relation is changed, and the lower voltage 
glowers show more favorable results, but the difference is not con- 


siderable. For the lamps with 20-volt resistance, the candle-power 
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of 158 candles at the start fell 20 per cent. after 275 hours, after 
325 hours the candle-power has fallen 25 per cent., and after 550 
hours the candle-power fell to one-half. A fourth series of twelve 
lamps were investigated as to their length of life and the results 
showed an average for the lamp of 220 volts of 730 hours. The 
author concludes from these results that not only have a great many 
advances been made in regard to the durability of the lamp, but 
that the durability which has been obtained now is sufficient’ for the 
demands of practice. The latter part of the article is devoted to the 
description of the latest form of the German Nernst lamp, and it 
is stated that the specific consumption is only 1.21 watts per candle. 
The author thinks that the Nernst lamp is primarily called upon to 
fill the gap between the carbon filament glow light and the arc light 
to about 6 amp, and considers in what direction further improve- 
ments are to be made.—Elek. Zeit., June 4. 
: REFERENCES. 

Connection of Arc Lamps.—KAUFMANN.—A short article, illus- 
trated by diagrams, in which the author gives a scheme for the con- 
nection of 4 arc lamps to a 220-volt, direct-current circuit, so that one 
group of 2 lamps or all 4 lamps together may be used.—Elek. Anz., 
May 24. 

Arc Lamps for Interior Car Lighting.—An article describing an 
arc lamp in which the carbons are so held that the jolting of the car 
does not interfere with the steadiness of the light. The lights take 
2% amp., and it is proposed to carry 4 of these lamps in the interior 
of the car and one arc headlight, all in series on the 500-volt circuit, 
together with a resistance, or the headlight can be used on a separate 
circuit.—St. R’y Jour., June 6. 

Low-Voltage Incandescent Lamps.—ZacuHartas.—An__ illustrated 
article giving some details of the manufacture of small incandescent 
lamps for 3 to 5 volts, as used in connection with dry cells.—Cen- 
traibl. f. Accum., April 1. 

The Incandescent Lamp.—A didactic article with illustrations, on 
the incandescent electric lamp, dealing principally with the illuminat- 
ing power, current consumption and life of the lamp.—Am. Elec., 
May. 

Incandescent Lamps.—A briet illustrated article on the different 
steps in the manufacture of the electric incandescent lamp.—Dingler’s 
Polyt. Jour., May 9. 


POWER. 


Electrical Driving in Factories—HicuFieLtp.—The first part of a 
paper read before the Manchester Local Section of the I. E. E. on 
the possible developments of electrical driving in factories due to the 
supply of electricity at cheap rates by large power companies. The 
author discusses the question of how large power companies can 
furnish electricity cheaper than private plants. He considers that 
a central supply company has an especial advantage over the latter, 
if it uses gas engines in place of steam, as in nearly every case it can 
operate on a sufficiently large scale and a sufficiently constant load 
to enable large gas producers to be used in connection with the 
recovery of the sulphate of ammonia. He considers that as about 
go pounds of sulphate can be obtained from every ton of coal, an 
immense set-off can be made against the coal bill—DLond. Elec., 


June 5. 

The Steam Turbine.—RANcour.—A long article, with diagrams and 
tables on the Parsons turbine, discussing in detail its various ad- 
vantages as compared with the steam engine. In order to show how 
quickly these turbines can be set up, the author states that an instal- 
lation of 300 effective horse-power for furnishing electricity to the 
city of Croire, had been in full operation four days after its arrival 
at the railroad depot. <A turbo-alternator system of 1,400 hp is said 
not to take more than eight days for erection, while for a steam 
engine of 1,400 hp at least three months should be allowed.—La 
Revue Technique, May 25. 

Electric Motors for Gas Works.—A note on the electrical equip- 
ment of a new gas works in Milwaukee. An electric plant driven 
by gas engines furnishes power to various auxiliaries throughout 
the works, all of which will be operated by electric motors, and to a 
large machine shop, also operated by electric motors. Coal will be 
unloaded from boats, and elevated to the storage bins by electric 
hoists and conveyors, the retorts will be charged and drawn by 
electric appliances, and the final disposition of the coke will be ac- 
complished by electric power apparatus. The system will operate at 
250 volts direct current.—Prog. Age, June 1. 
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Motive Power for Small Isolated Plants—LomBarv.—The author 
describes a new system of furnishing gas for small motors, invented 
by Riché. The gas is made by distilling wood, sawdust, straw, etc., 
in vertical cast-iron retorts. Several instances are mentioned, in 
which the system has been used for electric lighting purposes in 
small cities and isolated localities —La Revue Technique, May 25. 

Plant of the Cascade Water Power and Light Company.—An illus- 
trated article on the installation of the above company at Cascade, 
B. C., for the utilization of power from the Kettle River; 20,000 volts 
are transmitted for 21 miles for various power and lighting purposes. 
—Can. Elec. News, May. 

Power Station—An illustrated description of the electric power 
station of the Dominion Iron & Steel Company, at Sydney, Nova 
Scotia. Gas from the blast furnaces of the company is used for gen- 
erating steam.--Can, Elec. News, May. 

Railway Power Plant——Burcu.—An illustrated article on the 
design of the new power plant and system of the Everett Railway 
& Electric Company, at Everett, Washington, supplying incandescent 
and arc lighting, electric railway and power service.—St. R’y Rev., 
May 20. 

Power Plant of the Philadelphia & Reading Railway, at Reading. 
—An illustrated article describing the plant for furnishing power for 
the machine tools in the shops of the above railway.—Am. Eng. & 
Ratlr, Jour., June. 

San Francisco Power Plant.—PerKtns.—A short, illustrated de- 
scription of the power plant and the sub-stations of the United Rail 
ways, of San Francisco, Cal.—Elec. Rev., May 30. 

Electric Power Plant Below Mount Rainier—Mayo.—A _ short 
article describing the power station which is being constructed to 
utilize the glasier flow of Mount Rainier, which will deliver energy 
to the principal cities of Washington. Alternating current of 2,500 
volts will be generated and stepped up to 45,000 or 55,000 volts and 
then transmitted 30 miles to Tacoma, and 45 miles to Seattle—Scien. 
Am., May 23. 

Power Plant of the Neversink Light & Power Company.—An 
illustrated description of the plant, drawing 1,000 hp from the Never- 
sink River, which power can be increased to 1,500 hp for 6 hours 
by means of a reservoir, which is filled during light loads. Three- 
phase alternating current at 600 volts and 60 cycles is generated and 
stepped up to 10,000 volts to the distribution centers! where it is 
stepped down again.—Eng’ing Record, June 6. 

Ouray Electric Light & Power Plant.—PeErkins. 
trated article—Electricity, June 3. 

Mechanical Applications of Electricity—RicHArp.—An illustrated 





A short illus- 





-article on some recent improvements in mechanical applications of 


electricity, especially in connection with its use in steel works.— 
L’Eclairage Elec., May 9. 

Electric Power in the Iron and Steel Industries—WatsH.—A 
short, popular article—Elec. Rev., May 30. 

Electric Hoisting Engines for Mines.—-An illustrated description 
of engines recently installed at two German mines.—Der Electro- 
techmker, May 15. 

TRACTION. 

Magnetic Surface Contact Systems.—Pavu.t.—An illustrated article 
dealing with the Diatto and the Lorain systems. The author con- 
cludes that the maintenance of the electrical portion of the equipment 
in the magnetic surface contact system is far too high in compari- 
son with other systems. The rather high weight of the current 
collector fitted with the heavy magnets and the lack of sufficient 
flexibility of the collector, necessitates the latter being pressed com- 
paratively hard on the contact studs in order to insure a proper 
contact. In consequence of this an excessive wear will take place, 
involving not inconsiderable expense. The losses of energy caused 
by the carrying of the weight of the collector and by the magnetizing 
of the magnets, have to be taken into consideration. The mainte- 
nance of the accumulator battery in each car is also an item which 
cannot be set aside. In making a comparison between the Diatto 
and the Lorain system, the conclusion is arrived at that better results 
can hardly be anticipated from the latter as long as the fundamental 
faults of the system are not removed. These faults include, first, 
insufficient safety for the public traffic, owing to the ineffectualness 
of the safety device, and second, the high maintenance charges for 
the track work in consequence of the great wear of the contact 
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studs with their apparatus and the time-consuming inspection re- 
quired, owing to the nonesparkless working of the latter—E/. Eng., 
London, May 29. 

English Versus American Conduit Railway Construction.—An edi- 
torial considering the conduit railway construction in London. The 
type of conduit differs from that in New York and on the Continent. 
The center slot is used, and in this respect American practice is 
followed, but the service rails are not supported on the yokes. The 
American construction has greater transverse strength, but this is 
necessary in America, due to the range of temperature and its effect 
on the pressure on the pavement. There is also a short reference to 
storage battery installations.—Si. R’y Jour., June 6. 

The Generating Plant of the Montreal Street Railway Company.— 
MersHon.—This company is now purchasing 5,000 hp from a water 
plant 16 miles from the city. Power is supplied at 66 cycles, quarter- 
phase, and is converted to direct current. The first installation con- 
sisted of a 500-kw synchronous motor and generator, but six induc- 
tion motor-generators were afterwards ordered. A diagram of the 
circuits of the latter is shown. The induction motors are considered 
preferable to the synchronous motors, as less care, attention and skill 
is required in operation, and there is less disturbance to the system 
of the power company. The induction motors are among the largest 
that have ever been built and the installation is the largest composed 
entirely of induction motors.--St, R’y Jour., June 6. 


REFERENCES. 


Freight Car Driven by Induction Motors—Weexs.—The author 
discusses the advantages of a car for freight service in the factory 
where belt and chain conveyors fail to fill the requirements and de- 
scribes the construction and operation. The arrangement is simple 
and a number of diagrams illustrate the more important electrical 
features.—St. R’y Jour., June 6. 

Three-Phase Railway at Valtellina—An illustrated article on the 
road recently installed in Italy and repeatedly referred to in the 
Digest.—St. R’y Jour., May 30. 

Metropolitan Electric Traction of Paris—An illustrated, popular 
article, describing the equipment of the three generating stations and 
the various sub-stations.—Cosmos, May 23. 

London County Council Tramways.—Conclusion of the illustrated 
article previously noted in the Digest, giving illustrations of rolling 
stock and diagrams of car wiring.—Lond. Elec., May 29. 

Los Angeles and Pacific Electric Railway System.—The first install- 
ment of a long, well-illustrated article, dealing with the organization 
of the companies concerned, the various power plants and sub-sta- 
tions.—St. R’y Rev., May 20. 

Electric Brake for Street Railway Service-—A description of a 
brake cylinder worked by electric power instead of air power. The 
amount of current required is 44%4 amp. The controller is arranged 
with five notches, which provide for different amounts of resistance 
in circuit.—St, R’y Jour., May 16. 

New Shallow Conduit.—Smitu.—An illustrated description of the 
author’s shallow slotted conduit construction on traction systems. 
Some editorial criticisms are made in a foot note.—Lond. Elec. Eng., 
June 5s. 

Electric Haulage on Canals.—Perktns.—An illustrated description 
of various systems in use in this country and abroad, and already 
noticed in the Digest.—Elec. Rev., June 6. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Electricity Supply in Milan.—An illustrated article describing the 
power house of Porta Volta. The current for lighting, traction and 
power is furnished by hydraulic works at Paderno and by a steam 
plant at Porta Volta. Paderno furnishes 8,000 kw at 13,000 volts, while 
Porta Volta generates 10,000 kw at 3,600 volts, 20 transformers of 400 
kw each transform the Paderno current at Porta Volta to 3,600 volts 
to permit of working in parallel with the steam plant; 12 boilers of 
14,000 aggregate hp furnish steam for 3 compound engines of 1,000 hp 
each, a 2,200-hp triple-expansion engine, and 2 steam turbines of 3,000 
and 4,500 hp. A switchboard is being installed 130 ft. long and 14 ft. 
deep. The distribution system is two-fold, first to a three-phase, 
3,600-volt network, which serves to supply the greater portion of the 
city, including a large industrial area. The second subdivision goes 
to supply a sub-station, where the motor-generators are installed, 
which furnish continuous current for the central section of the city, 
125 volts between each side of the three-wire system. The conver- 
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sion of the three-phase to 550 volts continuous current for traction 
purposes is also effected here. The plant consists of five motor-gen- 
erators of 550 kw each, the actual maximum demand sometimes 
reaching 2,500 kw. For the lighting load there are seven similar 
sets of 250 kw each, and two smaller sets of 60 kw each. One of the 
most striking features is the enormous capacity of the batteries, of 
which there are 4 for the lighting system, each of which has a max- 
imum discharge of 4,680 amp. at 140 volts. A fifth battery of equal 
capacity is in course of construction. The buffer battery for the tram- 
way has a maximum one-hour discharge of 3,800 amp. The second 
part of the article deals with the charges made for service and the 
character of the load. Diagrams of the latter are given.—Lond. Elec., 
May 29, June 5; and Elec. Eng., May 29. 

Design of Central Station Records and Returns.—Davirs.—-A long 
article giving the author’s ideas as to what books should be kept at a 
central station. The first book referred to is a diagram book, clearly 
showing all the cable and pipe work connections strictly up to date. 
Besides main connections it should contain diagrams of any motor 
starters or similar apparatus, that may be installed in the station. 
Daily load curves should also be taken, showing the output in kilo- 
watts over the 24 hours. Cost curves should be constructed, showing 
the cost of coal, oil, waste, water and engine room stores; wages, 
repairs and maintenance. A daily log sheet should show the readings 
of the various instruments, the majority of the readings being taken 
at least every half hour during light load and every quarter of an 
hour during the rest of the day. Feed water temperatures should be 
read by the stokers at stated intervals. The whole sheet should show 
the following items: Total units generated; units put into battery; 
units taken out of battery; efficiency of battery, watt-hour and amp- 
hour; units used on works; units sent out; pounds of coal per unit 
generated; pounds of water evaporated per pound of coal consumed ; 
evaporation from and at 212° F. A battery log book should consist 
of a daily record of the battery charge, discharge and efficiency, and 
the results of a weekly examination of the battery, specific gravity 
and volts. Among the other books considered by the author are 
engine and boiler hour records, balancing book, free wiring book, 
house service costs, meter cards and books, canvassing records, meter 
testing records, main testing records, indicator cards, weekly and 
quarterly returns and balance sheets.—Elec. Eng., May 8. 

Electric Works of the City of Vienna —Facu.—A very long, illus- 
trated article. The city owns two works, situated beside each other, 
one for the supply of current for traction and the other for lighting 
purposes. Both can be connected together and furnish 3-phase 
current at 5,500 volts. For the inner sections of the city and for 
traction purposes the current is transformed by motor-dynamos. 
In the traction central station steam is furnished by a battery of 20 
Babcock & Wilcox boilers, at 14-atmosphere pressure. The engines 
are quadruple-expansion, furnishing normally 3,000 and a maximum 
ot 3,720 hp at 90 r.p.m. The outside diameter of the stationary ar- 
mature is 30 ft.; the revolving field is nearly 25 ft. in diameter and 
carries 64 poles. The number of alternations is nearly 96 per minute. 
A small separate engine is arranged to start the field to revolve 
until the engine has sufficient power to turn it. A motor-dynamo is 
provided for the excitation of each two generators. There is also 
a battery of 120 cells, with a maximum charge and discharge current 
of 252 amp. and a guaranteed capacity of 756 to 1,015 amp-hours at 
3 to 10 hours’ discharge.—Zeit. f. Elek., May 24. 

REFERENCES. 

Storage Battery Plant at Milwaukce.—An article describing the 
storage battery plant of 608 cells, installed in the main power house 
of the company, which supplies light and street railway service to 
the city of Milwaukee. The batteries are used as a reserve for either 
lighting or the railway service, and a number of combinations for 
their employment are possible—St. R’y Jour., June 6. 

The Baltic Mercantile and Shipping Exchange, London.—An illus- 
trated article on the electrical installations in the new building.— 
Lond. Elec. Rev., May 209. 

ELECTRO-PHYSICS AND MAGNETISM. 
REFERENCES. 

Terrestrial Magnetism and Atmospheric Electricity.—The last issue 
of this quarterly journal contains the following articles: Amund- 
sen, the proposed Norwegian expedition to the magnetic North Pole; 
Hazard, mean values of the magnetic elements at observatories; 
Farr, the Christchurch Magnetic Observatory, New Zealand; Bauer 
and Fleming, the magnetic observatories of the United States Coast 
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and Geodetic Survey in operation on July 1, 1902; Abbe, Tromholt’s 
catalogue of Norwegian auroras, and a number of abstracts and re- 
views.—Terrest. Magn, & Atm. Elec., March. 


Notes of X-Light——Ro.tins.—The continuation of the author’s 
notes relating to an improvement in the way of attaching the ter- 
minals of the X-light tube to the electric generator and observations 
on metal tubes between the x-light tube and the patient for improv- 
ing the definition of the photograph.—Elec. Rev., June 6. 

Improved Forms of Support for X-Ray Tubes——Ro.tiins.—An 
illustrated article showing in detail the improvements devised by the 
author in supports for the X-ray apparatus, in order to adapt them 
better to the taking of X-ray pictures, especially for medical purposes. 
—Elec. Rezv., May 30. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Anodes for Electroplating —BurGess AND HAMBUECHEN.—An illus- 
trated article in which the authors point out some of the factors 
which influence the corrosion of the anode during electrolytic action 
and give the results of some measurements made with nickel anodes 
in a nickel-ammonium sulphate plating solution. The lower the 
current density at the anodes, the more nearly does the amount of 
metal corroded correspond with the electrochemical equivalent, and 
especially is this the case with nickel. With commercial nickel the 
current density must be kept below 5 amp. per square foot in order 
that a high current efficiency of corrosion may be attained. To 
obtain a suitably low current density at the anode, corrugated and 
round or oval anodes have been introduced. The authors have made 
experiments on the variation of the current density over the surface 
of flat rectangular and oval anodes, the results being given in dia- 
grams. With the rectangular cross-section, the distribution of cur- 
rent is much less uniform over the entire surface than with an oval 
cross-section. The authors point out the following advantages of 
oval anodes. The oval electrode has a larger ratio of active to total 
anode surface than the flat rectangular anode. The corrosion takes 
place in such a manner that the electrode retains its original shape, 
until it is reduced to a very thin rod or strap; on this account the 
amount of scrap of oval anodes is only about 5 per cent., against 
15 per cent. with flat rectangular anodes. While oval electrodes may 
require a greater amount of nickel to be suspended in the tank, the 
disadvantage is only in the increased interest on the investment, and 
this item is more than compensated by the saving in the less frequent 
removal of the electrodes and the smaller amount of scrap. A fur- 
ther advantage of the oval electrodes is the fact that a more dense 
casting may be obtained than where the anodes are made flat and 
thin.—Electrochem. Ind., June. 

The Electric Furnace-—Wricut.—A popular description, with 
numerous good illustrations of various types of the older arc and 
resistance furnaces, treated chiefly from a historical point of view. 
The well-known Heroult furnace is classed by the author as an arc 
fyrnace, and the process taking place in it is said to consist in the 
fusing out of metallic aluminum by the heat of the arc, leaving the 
oxvgen of the alumina free to combine with the carbon of the elec- 
trode. (This explanation is, of course, wrong, as in the Heroult 
furnace, as well as in the Hall furnace, the alumina is dissolved in a 
bath of molten cryolite, and electrolysis takes place, the aluminum 
going to the cathode and the oxygen going to the anode. The elec- 
trolyte is kept fluid by the heat of the current and the furnace must, 
therefore, be classed as a resistance furnace.) Some carbide fur- 
naces, mostly of the older types, are described and illustrated; those 
of the rotary type as used by the Union Carbide Company, are not 
mentioned. The author states that the process of conversion in the 
Acheson carborundum furnace is said to be far from economical. 
(It is hard to reconcile this statement with the fact that Acheson has 
been manufacturing carborundum on a commercial scale for a num- 
ber of years, and has repeatedly extended his works.)—Cassier’s 
Mag., June. 

Voltaic Potential Difference—Brown.—An account of some ex- 
periments made to test the hypothesis that the difference of potential 
observed at the surfaces of dissimilar bodies in the fundamental ex- 
periment of Volta, is due to the chemical action of films, which are 
condensed on their surfaces from the gaseous atmosphere sur- 
rounding such bodies. He used a couple consisting of a zinc plate 
and a copper plate, which has been well cleaned with fine glass 
paper; they were placed closed together and one was connected to 
each pair of quadrants of an electrometer. After momentarily con- 
necting them together by a wire and then separating them in the 
usual way, in air, a deflection of 140 was observed. Oil sufficient 
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to cover both plates was then poured into the apparatus, and on 
again connecting and separating the plates several times, the deflec- 
tion averaged 110 divisions in the same direction as before. The oil 
bath was then heated to about 145° C., after which the connection 
and separation gave no deflection. The whole was then allowed to 
cool and again tested, but as before there was no deflection; the 
“volta effect” had disappeared. Its disappearance is apparently due 
to some effect of the heating, since the mere immersion in the oil 
did not cause it, and the absence is not due to temperature merely, 
since this absence continued after the oil had cooled. He contends 
that the volta effect ceased as soon as the condensed films were 
evaporated and considers this experiment as a confirmation of the 
condenser electrolyte-film theory —Phil. Mag., May. 

Electrolytic Reduction of Chlorate of Potassium—TommMast—A 
note presented to the French Academy of Sciences, in which the 
author shows that he had long ago arrived at substantially the same 
conclusions as were obtained by the recent experiments of Bancroft, 
Barrows and Brochet.—Journ. de l’Electrolyse, May 15. 

Non-Conductivity of Metallic Hydrides —Motssan.—A note on a 
paper presented before the French Academy of Sciences. The author 
found that the hydrides of potassium, calcium and lithium are non- 
conductors of electricity. The conclusion is drawn, therefore, that 
hydrogen is not comparable to the metals, and that the hydrides 
cannot be regarded as definite alloys, of which they have neither the 
appearance or the properties—La Revue Technique, May 25. 

REFERENCES. 

Electrochemical Analysis—MOLTKEHANSEN.—An article on the 
separation of lead and manganese by electrolysis.—Electrochem., Ind., 
June. 

Apparatus for the Electrolytic Production of Chlorine and Bleach, 
—Utxke.—An illustrated description of the McDonald electrolytic cell 
and the installation of 50 of these cells at the Clarion paper mill.— 
Eng. & Min. Jour., June 6. 

UNITS, MEASUREMENTS AND INSTRUMENTS 

Magnetic Detector for Hertzian Waves—F.LEMiINnG.—This well- 
known investigator describes in a paper before the Royal Society 
an instrument, which will indicate and measure quantitatively the 
intensity of the radiations. The metallic coherer is of very little use 
as a quantitative instrument, as it is influenced by very slight acci- 
dental contact changes. The instrument constructed by Prof. Flem- 
ing consists of a pasteboard tube on which are placed six bobbins in 
series. In the interior of the tube are placed seven or eight small 
bundles of iron wire, each bundle being composed of eight well- 
paraffined wires. Each little bundle is wound over uniformly with 
a magnetizing coil and over this, but separated by one or two layers 
of gutta percha, is wound a single layer, forming a demagnetizing 
coil. The magnetizing or inner coils are connected in series, and the 
outer or demagnetizing coils are in parallel. Associated with this 
induction coil is a rotating commutator, consisting of four hard 
fibre discs on a steel shaft, which revolves at about 500 r.p.m., driven 
by an electric motor. They each have a strip of brass of a different 
length, secured to their circumference, and these serve to make and 
break the circuit of the magnetizing coils and to short-circuit the 
terminals of the secondary, while the magnetizing current is applied 
to one of the discs. The operations which go on during a complete 
revolution of the discs are as follows: First, the magnetizing cur- 
rent of a battery of secondary cells is applied to magnetize the iron 
bundles, and during the time this magnetizing current is applied, the 
terminals of the fine wire secondary coil are short-circuited, and 
the galvanometer is disconnected. Shortly after the magnetizing 
current is interrupted, the secondary bobbin is unshort-circuited, and 
an instant afterwards the galvanometer circuit is completed and 
remains completed during the remainder of one revolution. Hence, 
during a large part of the revolution, the iron wire bundles are left 
magnetized, but the magnetizing current is stopped and the gal 
vanometer is connected to the secondary coil. If, during this period, 
an electrical oscillation is passed through the demagnetizing coils, 
an e.m.f. is induced in the secondary bobbin by the demagnetization 
of the iron, and causes a deflection of the galvanometer coil. Since 
the interrupter discs are rotating very rapidly, if the electrical oscil- 
lation continues, these intermittent electromotive impulses produce 
the effect of a continuous current in the galvanometer circuit, re- 
sulting in a steady deflection, which is equal to the demagnetizing 
force being applied to the iron, other things remaining equal. If the 
oscillation lasts only a very short time, the galvanometer makes only 
a small deflection; but if the oscillation lasts for a longer time, the 
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galvanometer deflection is larger and tends to become steady. Prof. 
Fleming thinks that this instrument will become of great use in con- 
nection with the design of radiators and transmitters for Hertzian 
waves for wireless telegraphy. The instrument promises also to be 
of considerable use in the investigation of the transparency or opacity 
of various substances to Hertzian waves, not merely qualitatively, 
but in the determination of a coefficient of absorption.—Lond. Elec.., 
June 5. 

liudicator for Oscillating Currents.—WINKELMANN.—A description 
of an instrument for demonstrating the existence of oscillatory 
curves and discharges. Two vertical vacuum tubes, mounted side by 
side are connected by a cross-tube, and carry electrodes in the tops 
ot the tubes. A piece of corundum is arranged in the center of one 
bulb on a glass support, while the other contains a piece of scheelite, 
arranged in the same way. Under the influence of cathode rays, the 
corundum emits red light, while scheelite becomes blue. When a 
unidirectional current is passed through the apparatus, the cathode 
can be easily found by its action upon the mineral below it. If an 
oscillating current is passed, both minerals will show their respective 
color. To show the transition from one type of discharge to the 
other, both electrodes are joined to the terminals of an influence 
machine. If the discharging rods are pulled so far apart that no 
oseillations take place, the discharge is continuous. When the rods 
are near enough to allow the passing of sparks, both minerals will 
he affected. —Zeitsch. f. Instrumentenkunde, May; abstracted in Lond. 
ltlec., June 5. 

REFERENCE. 

Weters.—An article on the testing and certifying of electric meters 
by the Reichsanstalt; two meters by Aron have been admitted for 
certification; they are described; one is for direct current and the 
other for single-phase or polyphase alternating current; both are of 
the well-known pendulum type. In the second part four meters of 
Schuckert & Co., for direct current, are described. They are motor 
meters, based on the principle of the electrodynamometer.—Elek. 
Zeit., May 14, 21 

TELEGRAPHY, TELEPHONY AND SIGNALS. 
REFERENCES. 

Improvements in the Different Systems of Wireless Telegraphy.— 
PrascH.—The continuation of an illustrated article, dealing in the 
present instance, with a description of the improvements made by the 
Italian captain, Bonomo, in the Marconi system, by the use of the 
Castelli coherer and a very careful insulation of the mast, the in- 
ductor and the source of electricity. A telephone is used as receiver. 
The Fessenden and the Lee-deForest-Smythe systems are also de- 
scribed.-—Dingler’s Poly. Jour., May 23. 

Wireless Telegraphy and Telephony.—Berruter.—A popular illus- 
trated article discussing Zickler’s system and the conditions for wire- 
less telegraphy and telephony in general.—Cosmos, May 23. 

Progress in Wireless Telegraphy.—Maver.—A popular article deal- 
ing with the historical development of the subject.—Cass. Mag., June. 

New Column Type-Printing Telegraph Instrument.—An illustrated 
description of the instrument designed by Higgins and used by the 
Exchange Telegraph Company, London.—-Lond. Elec., June 5. 

Divided Multiple Switchboard —AtrKEN.—The conclusion of the 
article previously noted in the Digest.—Lond. Elec. Rev., May 22. 

Designing of Telephone Apparatus —Taytor.—The twenty-third 
installment of his long article.—Elec. Rev., June 6. 

Telephone Exchange.—An illustrated article giving a description 
of the new equipment of the exchange of the Ashtabula Telephone 
Company.—Elec. Rev., June 6. 

Vagneto-Bell Troubles and Their Remedies—Hypr.—A _ short 
article—Telegh. Mag., May. 

Telephone Service Problem in England.—QuvuaiL.—-A discussion of 
the conditions and suggestions for their amelioration.—Teleph. Mag., 
May. 

MISCELLANEOUS. 
REFERENCES. 

Artemiev's Electrical Coat of Mail.—An illustrated description of 

the Russian physicist’s “coat of mail,’ repeatedly noticed in the 


Digest, for protection against electric currents.—Scien. Am., May 16. 
Electrical Steering Gear.—An illustrated description of a new 


gear, similar to the hand steering type, with such alterations as to 
adapt it to electrical driving.—Scien. .4im., May 16. 
Italian Works.--An illustrated description of the united company 
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of Gadda & Co., Brioschi, Finzi & Co., in Milan. The firm build 
mostly three-phase alternators and motors. A 1,400-hp machine, 
in course of construction, is illustrated —Lond. Elec., May 22. 

Instruction.—BarBILLIoN.—A_ long, illustrated article describing 
the electrotechnical institute of the University of Grenoble, France.— 
L’Eclatr. Elec., May. 23. 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, Secretary, Ralph 
W. Pope, 95 Liberty Street, New York. General meeting, Niagara 
Falls, June 29, July 3. 

NATIONAL ELectricAL CoNTRACTORS’ ASSOCIATION OF THE UNITED 
States. Annual Convention, Detroit, Mich., July 14, 15 and 16. 








Turret Form of Train Controller. 


In ELectricAL Word AND ENGINEER of May 16, some details were 
given, with an illustration of the new form of Westinghouse multiple 
train control. We are now able to present a view of the apparatus, 
which shows its exterior appearance, and its position under the 
car very clearly. 

As already noted, this new apparatus is of the electropneumatic 
type, and is in principle like that hitherto installed by the Westing- 
house company. Within one compact structure of turret form have 
been grouped by Mr. Westinghouse the electropneumatic devices 
to operate a simple form of electric switch, including a safety circuit- 
breaker and automatic means for preventing the application of too 
great an electric force to the motors, thus saving electric current and 


insuring the smooth operation of trains. 

The new controller is located in the small turret under the car, 
as shown in the illustration, and has a circuit-breaking power many 
times greater, it is said, than has been attained heretofore. Among 
the other advantages of this “turret system” are greater blow-out 





TURRET TRAIN CONTROLLER. 


capacity, greater uniformity of action, unequalled arrangement of 
contacts, an automatic accelerating device, and marked economy of 
space. 

The electropneumatic apparatus, operating the switches individu- 
ally, is of the same character as that employed by the Union Switch 
& Signal Company in its electropneumatic signalling system, an 
apparatus that has been subjected to years of severe and successful 
tests in connection with the signals on numerous railways throughout 
the country. The electropneumatic switches are operated progres- 
sively by the valves being so arranged as to admit air to their re- 
spective operating cylinders at the right time and rate to insure grad- 
uated acceleration of the train and also guard against sudden rushes 
of current. The organization is such that current in excess of a pre- 
determined amount cannot be admitted to the motors, with a result, 
not only that the motors themselves are not subjected to undue 
strains, but the train is free from sudden and abnormal movements 
in acceleration. The valves may be adjusted so that any required 
degree of acceleration may be obtained. 
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The new control apparatus has all of the usual safety appliances, 
including the arrangement whereby the current is automatically cut 
off and the brakes are applied, in the event of an accident to the 
motorman. Its weight is from one-half to three-quarters of a ton 
per car less than before, with consequent gain in other directions. 

Another new Westinghouse invention is the automatic coupler, 
which in one operation couples the air brake hose, the multiple unit 
system of electrical control, and the lighting and heating connections. 


—_—_-—o 


A Large Electric Mining Plant. 





The Cerro de Pasco copper mines, in the Peruvian Andes, which 
are about to be developed on an huge scale by American capitalists, 
will be operated largely, if not entirely, by electricity. Contracts for 
engines, etc., have just been placed by Frank Klepetko, consulting 
engineer, Maritime Building, New York, who is acting on behalf of 
the Americans interested in the undertaking. F. B. Haggin, the Cali- 
fornian capitalist, whose New York offices are in the Mills Build- 
ing, and J. J. McCune, of Salt Lake City, Utah, are the principal 
people concerned in the venture. The extensive copper deposits are 
said to underlie a mountain of silver ore, worked since 1630, but in a 
very primitive method. The mines are located at an altitude of 
15,000 feet. It is estimated that in four years the production of 
copper will be 4,000 tons per month. This output will place Cerro 
de Pasco at the head of the copper producing concerns of the world. 
The late owners of the mines took no ore out that gave less than 20 
per cent. It is now calculated that an average vield of 12 per cent. 
could be kept up for many years. Several million dollars will be 
expended in equipment. The construction of a railway from the 
coast to the mines, a distance of about 85 miles, has already begun. 

A smelter is to be erected which will have an initial capacity of 
1,000 tons a day. It will be equipped with two blowing engines, each 
having a capacity of 24,000 cubic feet per minute compressed to 17 
pounds and designed with a view to electric operation by 1,500-hp 
motors. These engines will be built by the Nordberg Manufacturing 
Company, of Milwaukee, Wis. There will also be five Nordberg 
engines of 30,000 cubic feet capacity to be compressed to 214 pounds. 
These engines will be of 350-hp each. For power purposes two 475- 
hp Nordberg engines have been ordered for direct connection to 
generators of 350 kw capacity each. The generators will be con- 
tracted for next week. 





One Type of Westinghouse Induction Motor. 
The Westinghouse type “F” motor is a variable-speed induction 
motor, especially suited for use where loads have to be carried at 
reduced speeds, or where heavy loads have to be started and grad- 
ually brought up to speed. Elevator and hoist work are typical 
examples of this kind of service. The cut herewith shows the motor 
to be compact and of substantial build. Its resemblance to the 
type “C” 
is an extension of the shaft at one end to provide the collector and 


is quite strongly marked. The only noticeable difference 
brush-holder. ° 

The motor differs from the Westinghouse type “C” motor in the 
secondary or rotating element, which is wound like the rotating 
part of a three-phase rotating armature generator, and carries a 
collector. Current passes from the collector to a rheostat through 
a controller, by which the speed may be varied by changes in the 
resistance. 

The standard motors are provided with a hollow cylindrical frame 
of cast iron, in which the primary is mounted. The windings of 
the maehine are completely protected by its frame from any external 
danger of accident. The frame forms a base for the machine and 
also supports: the two and brackets carrying the self-oiling bearings. 
These have an ample bearing surface which insures small wear in 
the bearings. 

The end brackets are bolted to the frame in any one of eight 
different positions, so that the oil chambers in the brackets will be 
in the proper position, whether the frame is bolted to the floor, the 
wall, the ceiling, or at a 45° angle. Supported from the bearing 
housing and readily accessible for such inspection or renewal of 
brushes as will occasionally be required, is a swivel type brush 
holder, which allows rotation in either direction and the use of carbon 
gauze brushes. These require practically no attention, and the wear 
of the collector is reduced to a minimum. Motors of larger sizes are 
of the same general form, but the cast-iron frame for holding the 
primary is made in two parts, which are separated horizontally. 
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The primary element consists of a hollow cylinder built of lam- 
inated punchings of sheet steel, slotted on the inside to receive the 
conductors. The punchings are rigidly supported by the cast-iron 
housing that encloses the primary and forms the frame of the motor. 
In motors of larger sizes, the punchings are not continuous, but are 
made up of segments, dove-tailed into a hollow cylindrical shell 
of cast iron. This shell is held in the cast-iron frame of the motor. 

The conductors are usually machine-wound coils of wire, which 
are thoroughly insulated before being placed in the slots. In some 
cf the larger motors a copper strap, bent to the proper form, is used 
for the coils. In large motors wound for low voltages and heavy 
currents, a copper bar is placed in each slot, the insulated bar being 
slipped in at one end and the proper connections between bars made 


by short lengths of copper strap. 





INDUCTION MOTOR. 


The terminal blocks, through which the leads supply current to 
the motor, are connected to the primary winding and are located 
on the side of the frame. 

The secondary element is built up of sheet steel punchings 
mounted upon a spider. The rectangular copper bars of the winding 
lie in partially closed slots around its periphery. They are grouped 
to give a three-phase winding, and the leads from the windings 
are carried through a hollow shaft to the collector. 

These motors are usually built for two-phase or three-phase cir- 
cuits, 60 or 25 cycles. The standard voltages are 200 and 400 and 


upwards. 





Automobile Chairs at the St Louis World’s Fair. 


A concession has been granted to the Electric Chair Company, of 
St. Louis, to operate 2,000 automobile chairs at the World’s Fair. 
Each chair will carry two passengers, one of whom may operate the 
machine, or, if desired, an operator will be furnished by the con 
cessionaire. The chairs will be rented. Each machine will be pro 
vided with a detachable seat at the rear for the operator. The con 
troller and steering bar may be placed either at the front or the rear, 
according to whether the machine is run by one of the persons hiring 
it or by an hired operator. 

Mr. Semple S. Scott, an electrical engineer, is stated to be the 
inventor of this chair. The machine is provided with a new safety 
guard rail to prevent accidents. This rail entirely surrounds the 
machine and the slightest pressure on any part thereof causes an 
electric clutch to operate, which instantly brings the machine to a 
standstill, thus avoiding accidents. 








Sigh ote me  e 


ay a Alan aM IN St scene 


pyoeenes 


= OR RNC te cee wer arene 


| 
| 





NEWS OF THE WEEK. 


F inancial Intelligence. 


THE WEEK IN WALL STREET -—Money was Offered with 
moderate liberality, much of the output coming from foreign lenders. 
The demand for the long dates continued fairly active. The closing 
rates were 4 per cent. for 60 days, 4'4 to 5 per cent. for go days to 
five months, and 5% per cent. to 6 per cent. for six, seven and eight 
months. Speculation on the stock market was narrow and pro- 
fessional with more or less bearing manipulation. Recessions and 
rallies alternated, but the general tone was somewhat discouraged 
and declines in important stocks, notably United States Steel, occa- 
sioned temporary uneasiness. Rumors were current in this connec- 
tion that some important interests in the corporation were liquidating 
their holdings to meet other obligations, and although this could 
not be confirmed, it had an effect on sentiment. Unfavorable senti- 
ment was also created by the testimony brought out by the hearing 
of a suit to set aside the deal by the Metropolitan Street Railway 
list to the Interurban Rapid Transit, Metropolitan being heavy in 
consequence. In the industrials little interest was shown outside of 
the Steel stocks. Amalgamated Copper was irregular within narrow 
limits, but did not develop any special weakness on the intelligence 
that the demand for copper was slackening and that prices for the 
metal had fallen. Metropolitan Street Railway through the influences 
above noted, fell to the lowest point of the year—121%4, after having 
reached 12614. There was a rally at the close, however, which 
brought the stock up to 124%, this being a net loss of 3% points. 
Brooklyn Rapid Transit declined from 58, the highest point, to 55, 
the lowest, the closing figure being 57, which was a loss of 1%. 
Manhattan Elevated closed at 136, being a drop of 3 points. West- 
inghouse common lost 1 point, closing at 194, and first preferred 
made a gain of 20 points, closing at 200. Western Union remained 
very quiet throughout the week, closing at 84, ex-div. Following 
ire the closing quotations of June 23: 
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June 13. June 23 June 16, June 23 


- 177% 17746 





American Tel. & Cable...... 77% 30 General Electric. 
American Tel. & Tel........ i142 141 Hudson River Tel.. cman oe 
American Dist. Tel ... ...... 27 37 Metropolitan St. Ry.. --- IMG Ok 
Brooklyn Rapid Transit .. 5654 5534 N. E. Elec. Veh. Trns........ My es 
Commercial vable. nes ; sea Mle Mes As oo kee ioe ces a es 
Electric Boat ee a, 17 SAA a Se | 5 
Electric Boat pfd...... .. . a7 40 py a a ee es 
Electric Lead Reduction. . iM4 14 Western Union Tel...... ... 85 833¢ 
Electric Vohicle........... 7 Westinghouse com.... ..... 189 188 
Electric Vehicle pfd........ 13% 13% Westinghouse pfd............ .. 188 
BOSTON. 

June 16. June 23 June 16. June 23 
American Tel. & Tel . .. . 143 ial Western Tel. & Tel. pfd.... 92 90 
Cumberland Telephone.... .. Mexican Telephone......... 1% 134 
Edison Elec. Illum.......... 246 New England Tele ene -- 125 12846 
General Electric . 179 : Westinghouse . iu ‘ *3 
Western Tel. & Tel. . : 13 12 Westinghouse pfd.. 

PHILADELPHIA. 


June 16, June 25 June 16, June 23 


American Railways ‘ a PUA. TRACUOR.... oc scissss 9646 9646 
Elec, Storage Battery oe th 63 Phila. Electric ........... .. Gs 644 
Elec. Storage Battery pfd. a Pa. Electric Vehicle. ee are Ss 
Elec. Co. of America. . . wa 834 Pa. Electric Vehicle pfd ven 
CHICAGO, 

Juvel6, June 23 June 16. June 23 
Central Union Tel ss ale tal ; National Carbon = panee nee 94 94 
Chicago Edison......... .... 154 150 Northwest Elev. com. ose ‘a 
Chicago City Ry.... . ...... 190 197% Umiom TIACUOR ......cccccee § 34e 
Chicago Tel. Co...... eeore ; Union Traction pfd.. 30 30 
National Carbon isvehss, 4a. 23 

*Asked. 


NEW YORK METROPOLITAN .—In view of the recent attacks 
on the Metropolitan Street Railway ’ ae and the failure again 
of the latest, the following authoritative statement is of special in- 
terest: Leaving out of account the adjustments between the Inter- 
urban Street Railway Company and the Metropolitan Securities 
Company (which are of no practical importance, as the Securities 
Company owes the entire capital stock of the Interurban Company 
and the two concerns may, therefore, be considered identical, except 
for legal purposes) the position is as follows: The Securities Com- 
pany has expended some $4,000,000 in acquiring the property and 
franchises of the Interurban Company, the People’s Traction Com- 
pany of New York, the Westchester & Connecticut Traction Com- 
pany, the Wall & Cortlandt Street Ferry Railway Company, which 
it now owns, and for organization expenses, etc. The Interurban 
Company has agreed, under the terms of the lease with the street 
railway company, to furnish the latter company the sum of $23,- 
000,000 in cash, partly for the purpose of paying off floating debt 
and partly for new construction, “electrifying” horse car lines, ete. 





For the first $10,000,000 paid by the Interurban Company to the 
street railway company, it received from the latter $11,000,000 of 
its 4 per cent. refunding bonds, which were sold for cash, realizing 
about $10,000,000. This left about $13,000,000 to be furnished to the 
street railway company, for which purpose, and to recoup the 
Securities company for its outlay for the acquisitions, etc., stated 
above, there have been called and paid on the shares of the Securi- 
ties Company 50 per cent.; i. e., $15,000,000. As this money is paid 
over to the street railway company, the Interurban Company receives 
securities for the full value of its payments, thus far principally 
Third Avenue Railroad stock. It appears from the foregoing: (1) 
That almost the entire amount to be furnished to the street railway 
company has been provided. (2) That the Securities Company has 
received and now holds in its treasury securities equal to its pay- 
ments to the street railway company—in addition to holding prop- 
erty and valuable franchises which it has acquired. 


DECLINE IN WESTERN TELEPHONE.—Advices from Bos- 
ton say that the decline in Western Telephone common from around 
30 to 13 has been one of the marked features of the local exchange. 
The stock has sold as high as 33%. The decline in the preferred has 
meanwhile been comparatively small, from around 98 to 91. There 
is $16,000,000 of each class of stock issued. The outstanding bonds 
amount to $9,834,000. The preferred stock is entitled to 6 per cent. 
cumulative dividends after two years, the present rate being 4 per 
cent. There have been no dividends paid on the common. The net 
revenue reported for the shares for the fiscal year ending December 
31, 1902, was $673,849, or $33,849 more than required to pay the 4 
per cent. dividends on the preferred. The undivided earnings of 
the sub-companies were not reported. The Western Telephone 
Company succeeded the old Erie Telephone Company. The bonds 
and a portion of the preferred stock were issued to retire the old 
Erie bonds, while the remainder of the shares were issued in ex- 
change for the $10,000,000 Erie stock, to retire $9,000,000 of floating 
debt, and to raise $6,000,000 of working capital. The value of the 
properties acquired was placed by Messrs. Stone & Webster, who 
made an appraisal, at $26,300,000, apart from franchises and rights 
of way, which have been estimated at $6,000,000 more. Western 
Telephone owns about 80 per cent. of the stocks of its sub-companies. 
None of the latter have bonds, except the Postal Telegraph Company 
of Texas, which has $1,189,000, and the Michigan, which has $5,594,- 
000, including the Detroit Company. The Michigan also has a float- 
ing debt of $2,400,000. Deducting total bonds and floating debt of 
these sub-companies, $9,200,000, from the estimated value of the 
properties, $32,300,000, leaves $23,100,000. About 80 per cent. of this, 
or $18,500,000, represents the value of the equity of Western Tele- 
phone in the old Erie properties. The parent company has also a 
working capital of $5,500,000. 


ALLIS-CHALMERS REPORT.—The report of the Allis-Chal- 
mers Company for the fiscal year ended April 30 states that the 
surplus of $561,076 earned for the year, after payment of the pre- 
ferred stock dividend, is equal to more than 2% per cent. on the 
common stock. For two years the charges to capital have comprised 
only such expenditures as created additions to the plants for in- 
creased output, while all other costs have been charged against the 
current revenues. The company makes its purchases upon a cash 
basis, discounts its bills, and has no debts other than those incurred 
in the conduct of its current business. There is cash in bank amount- 
ing to $1,628,409, and, in addition, in excess of current liabilities, 
there are net quick assets of $6,243,333. The net gain in the second 
fiscal year in the quick assets was $391,325. The capital stock of 
the company remains as originally issued. Three of the great units 
of the West Allis works are now practically completed. Isxten- 
sions of all other plants have also been made or are in progress. 
All the property of the company is owned in fee, is free from lien 
and is covered by insurance. No mortgage can be placed upon the 
property without the assent of 75 per cent. of the amount of pre- 
ferred stock outstanding. The orders unfinished and on hand 
April 30 amounted to $8,797,483, as compared with $8,157,034 last 
year. The capital stock of the company outstanding remains, as 
originally issued, at $16,250,000 of 7 per cent. cumulative and 1 per 
cent. participating convertible preferred stock, and $20,000,000 of 
common stock. The report says: “The outlook for work was 
never better, and the business offered is greatly in excess of present 
facilities, which will soon be ample to meet the demand.” 
LARGER WESTINGHOUSE DIVIDENDS.—The Westinghouse 


Electric & Manufacturing Company has declared a dividend of 
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per cent. upon its preferred stock out of earnings from April I, 1903, 
until May 15, 1903, and a dividend of 1% per cent. out of earnings 
from May 15, 1903, to July 1, 1903, making a total of 2% per cent., 
payable July 10 next. The company also declared a dividend of 1% 
per cent, upon its assenting and non-assenting stock out of earn- 
ings from May 15, 1903, and July 1, 1903. Vice-President Kobbe, 
of the Westinghouse Company, in explanation of these dividends, 
stated that the action was in pursuance of the statements made in 
the circular recently issued to the shareholders to the effect that the 
dividends on all classes of stock would be adjusted so as to become 
payable on the same date. The character of the agreement estab- 
lishing the preferences has made this necessary, because all classes 
of stock are entitled to the same rate when the earnings are sufficient 
to pay more than 7 per cent. The last dividend on the assenting 
stock was paid May 15 and the adjustment has been made from that 
date to July 1 at the rate of 10 per cent. per annum. The date of 
payment of dividends has been fixed for the 1oth of the month suc- 
ceeding the end of each quarter. There are only twelve non-assent- 
ing shares now outstanding. 


CANADIAN MARCONI COMPANY.—The bill to incorporate 
the Marconi Wireless Telegraph Company of Canada was passed 
by the Railway & Telegraph Committee of the House of Commons 
at Ottawa, on June 18. The capital stock will be $5,000,000. Excep- 
tion was taken to the clauses pertaining to the business of the com- 
pany and to powers requested. Under these clauses it was said that 
it was apt to become the biggest trust in the world, the company 
getting power to go where it liked and to take over every business 
of a similar character. The clauses were amended by the addition 
of the terms “subject to the approval of the government in council 
and of the municipalities interested.” The clause relative to charges 
for messages was amended to read that the company may collect 
such rates as are fixed from time to time by the government in 
council instead of the directors, as the company desired. 


BELL TELEPHONE EARNINGS.—It is stated from Boston 
that the output of instruments by the American Company and its 
subsidiary companies is upon a tremendous scale and the net earn- 
ings of the A. T. & T. Co. for the first five months of 1903 amounted 
to $4,870,000 as compared with $3,556,323 for the same period of 
1902, an increase of $1,313,720, or 28 per cent. These earnings are a 
demonstration that the new money which has been put into the 
property under the care of the new management during the past 
two years is beginning to receive its just returns. 


DIVIDENDS.—The directors of the Union Switch & Signal Com- 
pany have declared a dividend of 2% per cent. on the preferred 


, 


stock and 1% per cent. on the common, and have increased the 
capital stock $500,000, at 70 a share, payable 30 per cent. July 11, 
20 per cent. August 15, and 20 per cent. September 15. The 
Electric Storage Battery Company has declared the regular quar- 
terly dividends of 1% per cent. on both the common and preferred 
stocks, payable July 1. Bell Telephone Company, of Philadelphia, 
has declared a dividend of 2 per cent., payable July 25. 


INDIANA TROLLEYS.—The Union Traction of Indiana and 
the Indianapolis Northern Companies have been merged into the 
newly-formed Union Traction Company of Indiana, with a capital 
of $1,000,000 preferred and $7,500,000 common. This will be leased 
in turn to the Indiana Union Traction Company, which will have 
$5,000,000 stock and $5,000,000 of bonds, and which will guarantee 
dividends at 1% per cent. to start with, increasing to 6 per cent. 
in IQIO. 


CHICAGO TELEPHONE.—The Chicago (Bell) Telephone Com- 
pany is pushing its service rapidly, and the total number of instru- 
ments out on June 1 numbered &8,080. The new stock for improve- 
ments is practically all subscribed for by old stockholders. Chicago 
telephone stock is now selling at 135, which is a decline of about 60 
points in the last two years. It is thought due to the fact that its 
franchise runs out in 1900. 


THE ATLANTA TELEPHONE & TELEGRAPH COMPANY, 
successor to the Standard Telephone Company, has filed a mort- 
gage in Atlanta on all of its properties to cover a bond issue of 
$600,000 for improvements. The mortgage is given to the City Trust, 
Safe Deposit & Surety Company, of Philadelphia. The bonds are 
5 per cent. and fall due May 1, 1923. The Atlanta company paid 


$750,000 for this property. 


TO DEVELOP GAVIN FALLS.—The Manchester Traction, 
Light & Power Company, of Manchester, N. H., which is controlled 
in Boston, will increase its capital stock, $550,000, to $2,200,000, for 
the purpose of providing for improvements and new equipment and 
developing the Gavin Falls water power. 
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Commercial Intelligence. 





THE WEEK IN TRADE.—From the reports received by the 
mercantile agencies it is evident that there is improvement in the 
crop, trade and labor conditions. Generally speaking, good railway 
reports continue; collections show gains, and money is easy, and 
there is a growing confidence that the crop movement in the fall 
will be handled without undue strain. Pig iron and steel are weaker ; 
buying is still slow and production is at an enormous rate. Steel 
is easier and finished products are less active. Lead lost % cent, 
and tin is lower, but copper is ostensibly unchanged. An important 
but unexpected decline has materialized in lead; and cotton, owing 
to manipulative handling, has advanced, further complicating the po- 
sition of manufactured goods. The long lock-out in the New York 
building trades unfavorably affects business in building material, 
stoves, gas and electric fixtures, hardware and a multitude of similar 
lines. Lumber is feeling the effects of existing strikes, and anthracite 
coal is called for more rapidly than it can be furnished. Copper was 
dull and lifeless, but there was a better inquiry from Europe. Quota- 
tions are nominal at 14a14%c. for Lake; 14a14%c. for electrolytic in 
cakes, wire bars and ingots, and 1354 a 13% for cathodes and cast- 
ing stock. The business failures for the week ending June 18, as 
reported by Bradstreet’s, numbered 165, against 181 the week pre- 
vious, and 177 the corresponding week last year. 

FOREIGN AND DOMESTIC ORDERS FOR HARRISBURG 
ENGINES.—The recently formed engineering and contracting firm 
of Mackenzie, Quarrie & Ferguson, Incorporated, 114 Liberty Street, 
New York, which concern represents the Harrisburg (Pa.) Foundry 
& Machine Works in this section, has recently secured fair-sized 
orders for engines to be shipped, for lighting purposes, mostly to 
Mexico, Cuba, Japan and the Philippines. Numerous domestic orders 
have also been taken within the past few weeks for engines to be 
direct-connected to generators for light and power work. The Eddy 
Valve Company, of Waterford, N. Y., has ordered a 120-hp Harris- 
burg standard engine for direct connection to a 75-kw General 
Electric generator build. This outfit will be used for light and 
power purposes. A 150-hp tandem-compound to be direct-connected 
to a 100-kw General Electric generator, has been ordered for light 
and crane service in the Alleghany shops of the American Loco- 
motive Company. The Berlin (Conn.) Construction Company has 
called for a 75-hp standard engine for direct connection to a 50-kw 
General Electric generator for light and power use. A 120-hp stand- 
ard simple engine is to be shipped the Pennsylvania Salt Manufac- 
turing Company, Philadelphia, for direct connection to a 75-kw 
Crocker-Wheeler generator for both light and power. Tufts College, 
Boston, Mass., has ordered for lighting purposes a standard simple 
engine for direct coupling to a 25-kw General Electric generator. 
Two 75-hp standards to be direct-connected to Western Electric 
generators of 50-kw capacity each will be installed for lighting 
service on the Market & Fulton National Bank Building, New York. 
The Jarvis Terminal Cold Storage Company, Jersey City, is to be 
supplied for light and power use with two tandem-compound engines 
—75 hp and 125 hp—for direct-connection to 50-kw and 75-kw 
Crocker-Wheeler generators. “he Aluminum Press Company, of 
Plainfield, N. J., is to be shipped a 75-hp standard simple engine 
for direct-connection to a 50-kw Sprague generator for light and 
power. The Thames Iron Works, Wharton, N. J., have ordered 
two 300-hp standard tandem-compound engines for direct-connection 
to 200-kw General Electric generators, for power only. A small 
lighting outfit has also been ordered for St. Luke’s Hospital, New 
York. 

CURTIS TURBINES AT SCHENECTADY.—Upon the cour- 
teous invitation of the General Electric Company, the editors of a 
number of the technical papers in New York, escorted by Mr. E. H. 
Mullin, visited the works of the General Electric Company on June 
19, with the object of inspecting the Curtis steam turbines—so fully 
described in our issue of May 23—and the preparations made at the 
works for their manufacture. The turbine department occupies 
the greater part of one of the large buildings at the Schenectady 
works, covering an area of 800 ft. x go ft., and about 400 men are 
employed. Even these facilities are scant for the orders on hand, 
which aggregate 185,000 kw, and the department is to be moved to 
a new building now being erected with an area of 240,000 sq. ft. 
Some of the processes used in the manufacture of the Curtis turbine 
are very interesting, such as the method of cutting the buckets in 
the solid steel discs and balancing the discs. Several different types 
of slotting machinery are used for cutting the buckets, but in all 
of them the tool is so guided that its cutting edge travels at such 
stroke over the exact curve to be reproduced. After the buckets are 
cut, a steel band is riveted around the periphery of the wheel. Each 
dise is balanced separately on the shaft and in the position in which 
it will be permanently mounted. Any unbalancing effect is deter- 
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mined by the flexure of the shaft when revolving rapidly, and 
weight is taken from the proper part of the wheel until a perfect 
balance is secured. A most enjoyable and instructive day was 
spent by the journalists. 

THE COPPER MARKET.—Mr. John Stanton, who is inter- 
ested in several large copper mining companies, and is well known 
in the trade, said last week: “I do not expect to see copper sell 
below 14% cents a pound. The recent setback has been due to the 
stopping of work in the building trade because of labor troubles. 
The market will go higher as soon as the difficulties with labor end.” 
The bears on copper lately emphasized the reported intention of 
the John A. Roebling Sons Company to shut down its plant one 
day each week, this being taken to signify that the demand for 
copper would show a material falling off, inasmuch as the company 
is one of the largest consumers of copper in the country. On this 
subject F. W. Roebling has written a letter in which he says: 
“Our copper wire business is practically up to that of last year, and 
we judge from our general knowledge of the situation that the de- 
mand for electrical apparatus will be about the same as it was last 
year. The number of operations calling for copper has been much 
reduced, but those which are projected and under way involve large 
quantities. There are a great many enterprises of magnitude under 
way and projected which will continue to call for large amounts of 
copper, and my judgment is that the total output will come very 
near being absorbed.” 

MEXICAN POWER TRANSMISSION.—Americans will con- 
struct a large hydroelectric plant in the State of Chihuahua for 
the purpose of generating current for transmission to the cities of 
Chihuahua and Parral, located 80 miles and 46 miles, respectively 
from the power house. The plant will be built at La Joya, on the 
Conchos River, by the Conchos River Power Company, of which 
Frank H. Wright, president of the Stanley Instrument Company, 
is the head. The company acquired the concession for the erection 
of the plant, which was originally granted by the Mexican authori- 
ties to R. M. Burke, formerly United States Consul in Chihuahua. 
Over 30,000 hp is available. Besides transmitting current to Chi- 
huahua and Parral, the plant will furnish energy to operate mines 
along the route. The initial equipment will include four 800-hp 
turbine water wheels to operate under a head of 125 ft. The trans- 
mission line will work at 40,000 volts. 

STEEL RAIL PRICE MAINTAINED.—After the meeting of 
the Executive Committee of the United States Steel Corporation 
last week the following statement was issued by Chairman E. H. 
Gary: “The prices of steel rails for the year 1904 has been fixed 
at $28, as the capacity of all the mills for the next seven or eight 
months has been sold. Many of the leading railroad companies 
have expressed a desire to have the prices of rails established for 
the next season, and action has been taken a little earlier than usual. 
Upwards of 250,000 tons for 1904 have already been booked, and in- 
quiry for a large additional tonnage has been received during the 
day. No change in the price of other lines of steel has been contem- 
plated.” In general also the schedule of finished steel prices is un- 


changed for 1904. 


EQUIPPING ENGINE WORKS.—The British Westinghouse 
Electric & Manufacturing Company, Limited, has secured the con- 
tract for the electrical equipment of the Northeastern Marine En- 
gineering Company’s Sunderland engine works. This contract in- 
cludes the supply of a number of polyphase Westinghouse con- 
stant-speed and variable-speed induction motors, together with 
controlling gear, auto-starters and three-panel switchboard. Power 
will be obtained from the Sunderland Corporation Supply, this being 
the first plant to be connected up to the new polyphase generating 
plant, which runs at 220 volts and 50 cycles. The wiring for the 
installation will also be executed by the British Westinghouse Com- 
pany. This will include both overhead and underground work, with 
distribution boxes and conduits. 

FEEDER CABLE FOR SYDNEY TRACTION SYSTEM.— 
The National Conduit & Cable Company, Times Building, New 
York, has secured a contract for feeder cable for the city and sub- 
urban electric traction system, now being constructed by the New 
South Wales government at Sydney. Considerable equipment for 
an addition to the power house was expected to have been placed 
before this, but financial conditions in the Antipodes will not permit 
of further contracts being closed for the present. The contract 
for the initial installation was secured by the General Electric 
Company. The contract was worth about $800,000. The engines 
are of Allis build. The boilers are Babcock & Wilcox. 


GROWTH OF FOREIGN TRADE.—For the month of May the 
exports of merchandise were valued at $100,508,051, and the imports 
at $78,935,143. The exports of the United States during the eleven 
months ended May 31, aggregated $1,324,493,203, and exceeded by 
$32,014,375 those of the corresponding period of the previous fiscal 
The imports for the same months show an increase of $113,- 


year. 
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391,300 and a total of $943,957,194, the highest on record; and for 
the first time will pass the billion-dollar mark when the fiscal year 


ends on June 30. The balance of trade in favor of the United States 
for eleven months is $380,896,099, against $462,273,024 for the same 
period of last year. 

NEW YORK EDISON GROWTH.—Under its able and pro- 
gressive management, the New York Edison Company grows steadily 
and of late has been finding itself rather pinched by the building 
strikes, etc., preventing delivery of new apparatus and the erection 
of necessary sub-stations. If it were not summer time, the delay in 
increasing plant for generation and distribution might be serious. 
Big as the Waterside station is, it is rapidly filling up, and the com- 
pany even now is studying the problem of increased capacity. An- 
other large station in the not distant future is already becoming a 
part of the programme under consideration by the executive officers. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY records that in one instance where 30 steam engines of 
1,375 total horse-power were supplanted by 57 motors of 1,065 total 
horse-power, for machine shop driving, the average daily saving in 
steam was 41.6 per cent., of combustibles 32.2 per cent. (coal saved, 
20,000 pounds). In other cases electric driving has reduced by 
59 per cent. the cost for engineer, coal and water; the fuel account, 
20 per cent.; the cost of power, 44 per cent. The gross saving was 
30 per cent., with direct-connected motors, and 22 per cent. with 
belted or geared motors. 

WESTINGHOUSE BRITISH ORDER.—The Westinghouse 
Company has secured a contract for the conversion of steam to 
electric motive power of another British railroad. The contract 
relates to the Wirral Railway, a system about 15 miles in length, 
which connects Liverpool by means of the Mersey Tunnel Railway 
—the electrification of which has just been completed by the Westing- 
house people—and Birkenhead with the residentials district of the 
Cheshire peninsula, bounded by the River Mersey and Dee. The 
terminal points will be West Kirby and New Britain. 

THREE MEXICAN LIGHTING PROJECTS.—The American 
engineering and contracting firm of Fogarty & Dickinson, of San 
Luis Potosi, Mexico, has secured three contracts for the installa- 
tion of electric lighting plants. One contract obtained from the 
federal and municipal authorities is for a plant in the city of Colima, 
State of Colima, which has a population of about 35,000. San 
Andres Chalchicomula, a small town in the State of Puebla, is to 
have a plant, and Tamazula, State of Jalisco, is also to be lighted. 
The equipments will be purchased in the United States. 

BALL ENGINE CONTRACTS.—The Collins Sugar Company, 
Fort Collins, Colo., will install a plant, consisting of three engines 
of 725 hp, direct-connected to Crocker-Wheeler generators. The 
Ball Engine Company, Erie, Pa., furnishes the engines, which will be 
of the self-oiling type. The Ball Engine Company has also sold 
the'S. W. Card Manufacturing Co., of Mansfield, Mass., a 100-hp 
self-oiling engine for electrical purposes. 

MEXICAN ELECTRIC TRACTION SCHEME.—The con- 
struction by Americans of an electric railway between the city of 
Guadalajara and Lake Chapala is projected. Application has al- 
ready been made to the Mexican authorities for the necessary fran- 
chise. B. F. Hammett and Felix Martinez, of El Paso, Tex., are 
primarily interested in the project. The system will be some 60 
miles in length. 

ST. LOUIS FAIR CONTRACTS.—The Commercial Electrical 
Supply Company, of St. Louis, has been awarded contracts for 
electrical material for the St. Louis Exposition, aggregating about 
$120,000. This material includes porcelain insulators, pole line sup- 
plies, receptacles, switches, police patron boxes and various other 
appliances to be installed on the grounds. 

FRICTION DRAFT GEAR.—Over 100 per cent. increase in 
sales within twelve months is the record made by the Westinghouse 
Friction Draft Gear. One year ago 41,000 freight cars and 1,400 
locomotives were equipped with this appliance. The number for 
freight cars is now over 80,000, and for locomotives in excess of 3,000. 

THE STROMBERG-CARLSON TELEPHONE MANUFAC- 
TURING COMPANY, of Chicago, IIl., and Rochester, N. Y., has 
recently sold a magneto switchboard to the Deerfield Telephone 
Company, North Benton, Ohio; also a large number of bridging 
telephones to the Clinton Telephone Company, of Wilmington, Ohio. 

WESTINGHOUSE ARRESTERS FOR CHINA.—Several 
Westinghouse lightning arresters have been ordered through Fearon, 
Daniel & Co., of China, New York offices 96 Wall Street, for ship- 
ment to the Shanghai municipality for use in the electric lighting 
system of the foreign settlement of that Chinese city. 

MEXICAN TELEPHONE PROJECT.—A telephone system is 
to be constructed between Tepehuacan and Tamala, both in the 
State of Hidalgo. The state government will subsidize the under- 


taking. 
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WOODBERRY, ARK.—The Eastern Telephone Company has 25 telephones 
and 75 miles of toll line, with as many more projected. This line is to run from 
Fordyce to Eldorado. 

AUGUSTA, GA.—Archibald Blackshear has been made permanent receiver 
of the Augusta Telephone & Electric Company. He has been instructed to 
continue the operations of the company. 

BLUE RIDGE, GA.—The Blue Ridge Telephone Company operates a 100- 
drop board with 140 subscribers and has 40 miles of toll line. It is now opening 
a small exchange at Elligay with a s50-drop board, and will have nearly 50 
subscribers there. 

PRESTON, IDAHO.—The Oneida Telephone Company has 18 subscribers 
and excellent prospects for a big mileage, as it proposes branching out in every 
direction to take in all the small towns in this section, eventually reaching 
Ogden and Salt Lake. 

COAL CITY, ILL.—The Interstate Telephone & Telegraph Company has 
been granted a franchise in this city. 

CROPSEY, 
and 180 subscribers. 

SHELBYVILLE, ILL.—The Shelby County Telephone Company operates a 
200-drop board and has 230 subscribers. It also has 100 miles of toll line. 

MOLINE, ILL.—The Central Union Telephone Company has just installed 
a hotel system of 100 instruments in the new Manufacturer’s Hotel, the first of 
the kind in a city of this size. 

ARCOLA, ILL.—The Arcola Grain, Coal & Telephone Company has been 
incorporated with a capital stock of $5,000. It will operate a telephone system. 
The incorporators are Joseph H. Ewing, John I. Hall and Joseph Coombe. 

TAMAROA, ILL.—The Tri-County Telephone Company has a 60-drop board 
with 45 city subscribers and 15 country lines. By the end of the year 100 
telephones will be installed. There are miles of toll The 
the switchboard is to be doubled in the near future. 

MORRISON, ILL. 
pany is a and highly prosperous concern, having a 
subscribers and about 75 miles of toll line. 


ILL.—The Cropsey Telephone Company has a 
Its rates are $6 per year. 


100-drop board 


1,000 line. size of 
The Whiteside County Farmers’ Mutual Telephone Com- 
100-drop board, 85 
Whiteside and 


new 
There are lines in 
Henry counties with an exchange at Prophetston of about 300. 

WEST BROOKLYN, ILL.—This plant is owned by Mr. F. M. Yocum, who 
bought it last April, with one at Compton, including 10 miles of grounded toll 
line. He is rebuilding the toll line full metallic and holds contracts for mere 
farmers’ lines than can be completed this year. 
board with 40 subscribers. : 


This place has a 4o-drop 

HARDIN, ILL.—The Calhoun Telephone Company, besides having a 75-drop 
board here, has others at six different places with 200-drop board capacity. It 
has 
miles of toll line. 


150 exchange subscribers and 200 on toll or farm lines. There 


Rates are $1 


are 100 
for residences, $1.50 for business houses. A 
50-mile metallic circuit will soon be completed. 

GARRETT, IND.—The Garrett Telephone Company will not commence opera- 
tions till October, but will then open under very bright auspices. 

NEW LISBON, IND.—The New Lisbon Telephone Company has a 50-drop 
switchboard capacity and 210 subscribers. The rate is $1 per month. 

PERU, IND.—The Peru Home Telephone Company operates a 3000-drop 
board with 859 subscribers and has 4o miles of toll line. A 
is projected. 

CROTHERSVILLE, IND.—The Jackson 
changes of 50-drop capacity each. 
line with more projected. 


large increase 
Telephone Company has two ex- 
There are 64 subscribers and 4o miles of toll 
Rates are $12 per year. 

GENEVA, IND.—The Geneva Telephone Company is in first class shape, 
being unable to make country extensions as fast as applications come in. It 
operates a 150-drop board and has 144 subscribers. 
$1.50. 

CLINTON, IND.—The Clinton Telephone Exchange operates Sterling ap- 
paratus. It has a 350-drop board and 500 subscribers. 
line. The rates are $1.25 and $2. 
in the near future. 

NAPPANEE, IND. 
Gk. has 


200 drops, there being 205 subscribers. 


Rates are $1, $1.25 and 


It has 4o miles of toll 
Improvements and additions are to be made 


The owner of the Nappanee Telephone Company, Mr. 
Stoops, a most progressive property. The switchboard capacity is 
Rates for residences and farms, $12- 
business houses, $18. Farmers’ lines are being built. 

KNIGHTSTOWN, IND.—The Knightstown Telephone Company reports the 
outlook more favorable than at any time during the past 10 years. 
a 370-drop board ‘and has 465 subscribers. There are 80 miles of toll line and 
the cable capacity is to be increased. Rates are $18, $15, $12, $9, $6 and $3 
per year. With the advent of farmers’ co-operative companies the number of 
telephones increases rapidly and this, with the low annual rates, gives a stim- 
ulus to the business, heretofore unknown. 

MARIETTA, IND. TER. 
miles of toll lines. 

AL-LU-WE, IND. TER.—There is a private line from this place to Nowald, 
which has been in operation several years. 

DUMONT, IND. TERR.—The Chickasaw-Choctaw Telephone Company op- 


erates a 200-drop board and has 173 subscribers. 


It operates 


The Red River Telephone Company operates 107 


/ 


There are 102 miles of toll 

Increase has been rapid and further business is projected. 
TAHLEQUAH, IND. TER.—The Cherokee Telephone Company uses Strom- 

berg-Carlson apparatus, has a 340-drop board and 160 


line. 


subscribers. There are 
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35 miles of toll line at 25c. per message and exchange rates are $1.50 and $2 
per month. This company expects to double its business in another year. 

HANCOCK, IA.—The Hancock Telephone Company has a 
and 105 subscribers, and is soon to extend its business. 

FORT DODGE, IA.—The Fort Dodge Telephone Company operates a 
900-drop board, has 920 subscribers and 100 miles of toll line. Rates are $1 
and $2. 

CONROY, IA.—The Iowa-Hilton 
board and has 100 subscribers. 
ing all the time. 


100-drop board 


Telephone Company operates a 24-drop 
The company has all bridging lines and is gain- 


MONROE, IA.—The Monroe Telephone Company commenced operations less 
than a year ago. It has a 200-drop board of Eureka make, and 380 sub- 
scribers at $1.50 per month. An increase is projected. 


ELDRIDGE, IA.—The Eldridge Mutual Telephone Company uses extension 
bells and has 72 subscribers. It is capable of taking care of two or three hun- 
dred, and operates also country party lines. 

LISBON, IA.—The Lisbon Telephone Company operates an Eureka 
drop board and has 140 subscribers in and 300 on country lines, of which there 
are 150 miles. Rates are $18 for business, $12 for residences. 

MARSHALLTOWN, IA.—The Marshall Telephone Company operates Strom- 
berg-Carlson apparatus; has a 1200-drop board with 900 subscribers and 70 miles 
of toll line. The outlook is very bright both in exchange and toll line business. 

BATTLE CREEK, IA.—The Battle Creek Telephone Company operates a 
Eureka switchboard of 200 drops and has 98 city and 160 country telephones 
at $18 per annum. The doubled this 
party lines are projected. 


200 


service has been year and five more 

DEWITT, IA.—The Dewitt Telephone Company uses a full metallic system. 
It has a 200-drop board with 350 subscribers, paying $12 and $18 per annum. 
The outlook is bright for 500 city and country subscribers. Party lines bring 
in 10 to 16 farmers on a line. 

HAWARDEN, IA.—The Hawarden Telephone Company has a switchboard 
capacity of 320 lines and 150 subscribers at $1.75 for business, $1.25 for dwell- 
ings and $1.25 for farmers. The company expects to construct toll lines to all 


parts of the country as soon as possible. 


LINEVILLE, IA.—The Lineville Telephone Company has a board here 
of 147 drops, 100 at Garden Grove, 25 at Wildon and 4o at a town in Mis- 
souri. The number of subscribers in the four towns and country is 965. Rates 


! 


are $10 and $12 per year. The system seems likely to extend to 1,500 tele- 


phones in the next two years. 
MT. AYR, IA. 


capacity of 200 drops and 30 farm lines. 


The Mt. Ayr Mutual Telephone Company has switchboard 


There are 175 subscribers at $1.25 
per month: A new cabinet of 100 drops is to be put in soon and prospects are 


good for 500 subscribers at no distant date. At present this office has direct 


connection with 420 farmers’ telephones. 
BELLEVUE, IA.—The 


board, has about 100 subscribers and 15 


Bellevue Telephone Company operates a 


miles of toll 


100-drop 
line. An effort is being 
made to effect a consolidation of all companies operating in Jackson and Jones 
counties to be known as the Iowa & Il!inois Telephone Company, which would 
enter Illinois and make through connections from Dubuque to Davenport, Rock 
sell 


Island, Moline and Chicago by copper lines. 


CLIFTON, KAN.—The Clifton & Vining Telephone Company supplies serv- 
ice to 148 subscribers from a 150-drop board. There are 140 miles of toll line 
and 25 farmers’ lines. The charge is 25 cents for 5 minutes on toll lines. 

LOGAN, KAN.—The Logan Telephone Company operates a 150-drop board 
with 75 There are 37 toll more projected. 
Farmers’ lines will doubtless soon be built over a large section of the country. 

WICHITA, KAN.—The Wichita Independent Telephone Company has a 
switchboard with a capacity of 5,o00 lines. It has subscribers. This 
plant has only been in operation six months, but its business is gaining every day. 

HERINGTON, KAN.—The Herington Telephone Company has switchboard 
capacity of 200, and a toll board of 10 lines. There 
15c. rate in the country; $1 and $2 for residences and business houses. An 


subscribers. miles of line and 22 


2,000 


are 200 subscribers at a 
increase of party lines is projected. 

WELLINGTON, KAN.—The Wellington Independent Telephone Company 
operates a ‘“‘American”’ drop board, has 439 subscribers and 125 miles of 
toll line. The company has just bought out Belle Plains with 70 telephones and 
79 farmers’ lines. Lines are run into every town in the country. 

WETMORE, KAN.—The Wetmore Telephone Company employs two switch- 
boards of 1oo drops each. Stromberg-Carlson and American apparatus is 
stalled. There are 150 subscribers and 75 miles of toll line. Rates are $12 for 
residences, $15 for business houses. Several farmers’ lines are projected. 

McLOUTH, KAN. 


ican”’ 


500 


in- 


The H. D. Edmond Telephone Company operates ‘‘Amer- 
apparatus, has a 200-drop board and 125 subscribers with 173 miles of toll 
line and more projected. and $2 
in the town; $25 for the first year and $1 per month after, in the country. 
ANTHONY, KAN.- 
rebuilding an exchange at Enid, Okla., at a cost of upwards of $50,000. It 
Harper, Anthony and Attica, Kan., at Carmen, Cherokee, 
Alva and Enid, Okla., together with 300 miles of toll line connecting 35 cities 
in Kansas and Oklahoma. 


Rates of subscriptions or toll service are $1 
The Southwestern Telephone Company has just finished 
has exchanges at 


and towns value 


of $110,000. 


WOLFSVILLE, MD.—This company built to 
with the Frederick County Telegraph and Telephone Company with exchange 


These properties represent a cost 


local was secure connection 


at Frederick, Md., into whose hands it will eventually pass. 


STREET, MD. 


of too and 50 drops respectively. 


The Highland Telephone Company operates two switchboards 
It supplies service to 200 subscribers and 


has so miles of toll line. .Its charges are $15 for dwellings, $18 business houses. 


TEPEHUACAN, MEXICO.—A telephone line is to be constructed between 
this place and 


Tamala. The state government will give aid to the enterprise. 
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HERMOSILLO, MEXICO.—Senor Monteverde, of this place, has obtained a 
concession for establishing a complete telephone system here. He is negotiat- 
ing with an American company to take hold of the enterprise. 


to 


FOWLERVILLE, MICH.—This is a mutual system and is intended 
cover the county. The exchange has a 100-drop board and 25 subscribers. 


BYRON, MINN.—The Jumbro Valley Telephone Company operates a 100- 
drop board, has 70 subscribers and 40 miles of toll line, with several more in 
contemplation. There is a good independent connection here, with many cities 
and a fine scope for country work. 

HATTIESBURG, MISS.—The Peoples’ Telephone Company operates a 600- 
drop board, has 325 subscribers and 125 miles of toll line. Its rate is 25 cents 
for three minutes. 

ST. LOUIS, MO.—The Blythedale Telephone Company has been incor- 
porated by O. F. Hutton and others. The capital stock is $5,000. 

PLATTSBURG, MO.—The Plattsburg Telephone Company operates a 200- 
drop board, has 250 subscribers and 200 miles of toll line. Rates are $1.50 
and $2. A large increase is projected. The common return system is now 
being put in. 

BEAVER CROSSING, NEB.—The Beaver Crossing Telephone Company is 
about to commence operations and will operate Ericsson apparatus. There is 
a 100-drop board, and 50 to 75 miles of toll line are to be completed. Rates 
will be $1, $1.25 and $1.50. 

AURORA, NEB.—The Hamilton County Farmers’ Telephone Association 
operates two drop boards of 100 each and two of 10 each. It has 156 sub- 
scribers. There are 52 miles of toll line at s50c. per month, and 47 more in 
prospect. This association was started by three men for their own convenience, 
and lines were asked for faster than they could be supplied. It is a grounded 
system, but is to be changed to metallic very soon. It is now incorporated with 
$10,000 capital. 

PRINCETON, N. J.—The Automatic Telephone Exchange Company operates 
125 switches and has 105 subscribers at $25 per annum. 

POINT PLEASANT, N. J.—The Seashore Telephone Company uses Phcenix 


and Kellogg apparatus, a 140-drop board and has 145 subscribers. Business 


rates are $20; residence, $15. 

WATERTOWN, N. Y.—The Citizens’ Telephone Company has a board of 
600-drop capacity and 560 subscribers, with 9 miles of toll line. 

DUNDEE, N. Y.—The Dundee Telephone & Telegraph Company has been 
incorporated by C. J. Watson and others, with a capital stock of $2,500. 

WESTFIELD, N. Y.—The Westfield Telephone Company operates a 200- 
drop board, has 298 subscribers and 84 miles of toll line. Extensions are to 
be built. 

COBLESKILL, N. Y.—The Cobleskill Telephone Company uses ‘‘Western” 
apparatus has a 100-drop switchboard capacity and 120 subscribers. The rates 
are $15, $12.50 and $10 per year. 

COBLESKILL, N. Y.—The Cobleskill and Sharon Telephone Company uses 
a 25-drop board of Western construction. It has 25 subscribers and 37 miles 
of toll line. The subscription rate is $15. 

CATTARAUGUS, N. Y.—The Pioneer Telephone Company has about 150 
subscribers at $9 for residences and $12 for business houses. It has 10 miles 
of toll line and is increasing business rapidly. 

POTSDAM, N. Y.—The Racket River Telephone Company operates a 200- 
drop board and is about to put in another. It has 225 subscribers and 200 miles 
of toll line. Rates are $12 and $15 per year. 

HUDSON, N. Y.—The Commercial Telephone Company and the Columbia 
Telephone Company, of Hudson, have been merged, the capital being $50,000. 
The directors are R. G. Foster, Benjamin F. Case and E. Charles Getty. 

COMSTOCK, N. Y.—-The Comstock Telephone Company connects at North 
Granville with the Granville Telephone Company. This again gives connec- 
tions with other lines to Albany on the South and Port Henry on the north. 

SYRACUSE, N. Y.—The Columbia Long Distance Telephone Company has 
zo subscribers and 125 miles of toll line. Rates vary according to distance. 


Lines have been completed from Syracuse to Elbridge; and Syracuse to 


Pharnicia. 

VICTOR, N. Y.—The Peoples’ Telephone Company operates Stromberg- 
Carlson apparatus, and an 8o-drop board with 36 subscribers. It has 140 miles 
of toll line and five exchanges—at Holcomb, Vincent, Victor, Honeye and 


Naples. The company will build rural lines within the field now covered by its 


toll lines. 

SHERMAN, N. Y.—The Sherman Telephone Company operates a Kellogg 
200-drop board and has 350 subscribers with orders now to put in another 
hundred. There are 60 miles of toll line and 20 more projected. Rates of sub- 
scription are $9, $12 and $24. 

SYRACUSE, N. Y.—The Syracuse Telephone Company uses central energy 
apparatus. It operates a 2,400-drop board and has 2,300 subscribers. A general 
extension of the system is projected, including subway lines, new building 
and exchange equipment. Its rates are: business, $36; residence, $24. Party 
lines, business, $30; residence, $18. A toll line is operated in connection with 
the Columbia Long Distance Company. 

GREENSBORO, N. C.--The sale of the Greensboro Telephone Exchange 
to the Southern Bell Telephone Company has been consummated and the latter 
company has taken charge. The consideration was $70,000. The deal includes 
the property of the American Telephone & Telegraph Company, which has 
been preparing to build an exchange to compete with the Greensboro exchange. 

WILLISTON, N. DAK.—The Williston Telephone Company has 160 drop 
board capacity and 90 subscribers. There are 50 miles of toll line at 1c. per 
mile and 50 more are projected. 

POINT ROCK, OHIO.—The Point Rock and Wilkesville Independent Tele- 
phone Company has 169 subscribers and 69% miles of rural line. 
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NORTH RIDGEVILLE, OHIO.—The North Ridgeville Telephone Com- 
pany operates a 50-drop board with 50 subscribers. Toll rates are $18 per 


annum. 


MT. VERNON, OHIO.—The Mt. Vernon Telephone Company, which is in- 
corporated under the laws of West Virginia, has increased its capital stock to 


$100,000. 


SPENCERVILLE, OHIO.—The Spencerville Telephone Company has a 
300-drop board and 350 subscribers and over 70 miles of country line. A large 
increase is projected. 


CONNEAUT, OHIO.—The Conneaut Telephone Company is planning to 
enlarge its switchboard in order to take care of a large number of subscribers 
now on the waiting list. 

DAYTON, OHIO.—The Montgomery County Telephone Company has been 
incorporated with $200,000, by L. Rauh, H. C. Kiefaber, J. T. Barlow, Edward 
C. Canby and J. D. Artz. 

HARRISON, OHIO.—The Harrison Telephone Company has signed a con- 
tract with the City & Suburban Company (Bell) whereby it will install a new 
switchboard and use Bell instruments, 

LONDON, OHIO.—The London Home Telephone Company has increased 
its capital stock from $125,000 to $200,000 and will make improvements. W. 
M. Jones is president, and W. J. Meech, secretary. 

BURTON, OHIO.—The Burton Telephone Company has increased its cap- 
ital stock and is planning to install a 1ooo-line switchboard. The system is being 
extended throughout the surrounding farming district. A. M. Baird is man- 
ager of the company. 

PERRYSVILLE, OHIO.—The Farmers Telephone Company, of Perrysville, 
and the Monroe Telephone Company, of Lucas, have arranged for an inter- 
change of business and propose to extend their systems throughout the entire 
farming district of Lucas County. : 

BELLEFONTAINE, OHIO.—The United Telephone Company operates a 
switchboard of 800-drop capacity and has 750 subscribers. It also owns 12 
other smaller exchanges with 1,100 telephones. There are 500 miles of toll 
line at the following rates: $2.50 private line, business; $2 two party line, busi- 
ness; $1.50, $1.25 and $1. for one, two and four party residences respectively. 

GARBER, OKLA.—The Garber Telephone Company has been incorporated 
with a capital stock of $5,000. Mr. B. A. Garber is interested. 

GRAND, OKLA.—The Grand Telephone Company was organized in Feb- 
ruary for the purpose of putting the town in connection with the railroad at 
Gaye. It contemplates an extension to Cheyenne. It has 14 subscribers and 
26 miles of toll line charging 25c. per message. 

OTTAWA, ONT.—A bill is now before the Dominion Parliament to incor- 
porate the Canadian Telephone & Telegraph Company, with headquarters at 
Ottawa, and a capital stock of $1,000,000. The promoters, who are nearly 
all Americans, are George I. Stegmater and Christopher J. Stegmater, of 
Wilkesbarre; I'rederick Warnke, Jacob W. Warnke, Charles Robinson, John 
A. Mears, James R. Mears and Walter L. Schlager, of Scranton; Francis J. 
Leonard, of Philadelphia, and Harry Bryden, of Pittston. The Canadians are 
William H. McCormick, John Culbert, M. P., Rufus H. Pope, M. P., W. F. 
McCreary, M. P., and some others. The company asks power to construct or 
buy telephone and telegraph lines anywhere in Canada, by either overhead 
wires or cables underground and to connect its system with existing telephone, 
telegraph and cable lines. Provision is made for a government control of tolls. 
The company seeks power, also to erect works for the generation of electric 
power. At least three directars are required to be residents of Canada. 

McKEESPORT, PA.—The Federal Telephone Company will soon begin to 
place its wires underground in this place. 

WALHALLA, S. C.—The Oconee Telephone Company has a 100-drop board 
here, 70 at Seneca and 50 at Westminster. There are 285 subscribers and 70 
miles of toll line, to which 50 more will soon be added. The company is now 
rebuilding all offices and making every circuit metallic. Fifty more telephones 
are expected within the next twelve months. 

ALSEN, S. DAK.—The Alsen, Beresford & Emmett Telephone Company has 
25 miles of toll line and intends building a party line. 

MEMPHIS, TENN.—It is reported that the Home Telephone Company, of 
Memphis, will build a line from Jackson to Humboldt, Tenn. 

CHATTANOOGA, TENN.—The Hamilton Telephone Company has been in- 
corporated with a capital stock of $5,000. Mr. Z. C. Patton is one of the 
directors. 

LIVINGSTON, TEX.—The Livingston Telephone Company has been in- 
corporated with a capital stock of $2,000. Mr. L. F. Gerlach is one of the 
directors. 

WICHITA FALLS, TEX.—The Texas Telephone Company has 350 miles 
of toll lines and three exchanges. The lines reach points in Texas, Oklahoma 
and Indian Territory. 

AMARILLO, TEX.—The Amarillo Telephone Company uses wire fences as 
line to a distance of 50 miles for ranches, of which 25 will be connected. It 
has a Eureka 300-drop board, 310 subscribers, 200 miles of toll line at $1.50 
for residences and $3 for business houses, and intends putting in another 
100-drop board and 100 miles of toll line. 

SALT LAKE CITY, UTAH.--The Utah Independent Telephone Company 
has a 12,000-drop board with 4,o00 subscribers and 400 miles of toll line. Mr. 
F. B. Hall is chief engineer. The company purposes to cover Utah, Idaho and 
Montana, work to that end already making rapid progress. 

GRANTSBURG, WIS.—The Consolidated Telephone Company will build 
a line to Shell Lake, Spooner and Superior. 

ASHLAND, WIS.—The North Wisconsin Toll Line Company, of this city, 
has been incorporated with a capital stock of $30,000. Mr. C. F. Latimer is 


one of the incorporators. 
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MONTGOMERY, ALA.—The Citizens’ Light, Heat & Power Company has 
been organized, with a capital of $30,000, by Alex. Rice, C. L. Ruth and others. 

HUNTSVILLE, ALA.—The Huntsville Electric Railway, Light & Power 
Company has secured the contract for lighting the streets for five years at 
$75 per light per year. 

PRESCOTT, ARIZ.—Engineer J. G. Girard writes that it 
construct an electric power plant in Cataract Creek for operating 50 miles of 
railroad; probable cost of work, $2,000,000. 

CHICO, CAL.—The Butte County Power, Light & Water Company has 
been incorporated, with principal office at Chico; capital, $300,000. W. P. 
Lynch, of Cherokee, and A. F. Jones, of Oroville, are among the directors. 

PUEBLO, COL.—The contract for erecting and installing an electric light 
plant and wiring system for the lunatic asylum buildings has been awarded to 
Skinner & Sethman, of Denver, for $12,850. 

WILLIAMANTIC, CONN.—The Willimantic Gas & Electric Light Company 
informs us through Mr. Jackman, superintendent, that its plant has just been 
thoroughly remodeled with excellent results. There are 92 1,000-cp arcs and 
1,000 16-cp incandescent lights. Mr. J. F. Church is president. 

AUGUSTA, GA.—The Augusta Railway & Electric Company will extend its 
lighting system to Summerville. 

COLUMBUS, GA.—The city of Columbus has tabled an ordinance requir- 
ing all wires in the business district to go underground. Both telephone com- 
panies are voluntarily placing their wires underground in the business section. 

HIGHFALLS, GA.—The Towaliga Falls Power Company, with 
Grantland, W. J. Kincaid, Jas. M. Brawner, and others, as directors, has ap- 
plied for a charter. The company proposes converting the water power at 
Highfalls into electric power for transmission to Griffin and other places. 


is proposed to 


Seaton 


KEMPTON, IND.—A new electric lighting plant will be installed in this 
city this year. 

KNIGHTSTOWN, IND.—The Knightstown Water & Light plant (municipal) 
operates 25 enclosed arcs and 1,000 16-cp incandescents. 

BEDFORD, IND.—The Bedford Light, Heat & Power Company has issued 
preferred stock to the amount of $31,000. A. C. Vorris is president of the 
company. 

FAIRMOUNT, IND.—Jacob Briles, City Clerk and Treasurer, writes that 
there is a movement on foot here to put in an electric light plant by stock 
subscription. 

BEDFORD, IND.—The 
$31,000 in preferred stock. 
and the installation of modern machinery. 

FT. WAYNE, IND.—The Ft. Wayne Electric Light & Power Company, 
which does all the commercial and municipal electric lighting in this city, has 
purchased the rights and privileges of the General Heating Company, of I't. 
Wayne, which is capitalized at $500,000. 

INDIANAPOLIS, IND.—The specifications for the new electric lighting 
contract for this city are completed and ready for advertisement. A franchise 
ordinance will be drawn for commercial lighting to accompany the city contract. 
This will give an outside bidder all the advantages of a bidder already having 
There is much interest man- 


3edford Electric Light & Power Company has issued 
The company contemplates extensive improvements 


a franchise for commercial lighting in the city. 
ifest in this contract. This city is now paying $85 against $75 at Terre Haute, 
$68.58 at Dayton, O., and $84 at Louisville. 

MOULTON, IA.—The La Plata Electric Light Company, of La Plata, Mo., 
will construct an electric light plant at Moulton. 

GLADSTONE, KY.—R. S. Weitzell, manager Gladstone Coal & Coke Com- 
pany, wiites that the company contemplates putting in an electric power plant 
to mine and haul coal, etc., and probably to light its office and store building. 

NEW ROADS, LA.—The New Roads Electric Light & Power Company, 
Ltd., of New Roads, La., is in the market for all machinery and material for 
an electric light plant of 2,000 16-cp lamp capacity. For particulars, plans and 
specifications, address W. H. Fleming, 327 Hennen Bldg., New Orleans. 

NEW ORLEANS, LA.—The New Orleans Railways Company and the Colo- 
nial Electrical Corporation have submitted proposals for electric lighting and 
power work. The former proposes to furnish and maintain 409 arc lamps in 
the underground district for $90 per annum and 2,218 lamps in the overhead 
district for $77.50 per annum (these prices being in accordance with a sched- 
ule depending on the number of lamps used), making a total of $208,705. It 
figures that the cost to the city, if operating from a municipal plant, would be 


$55 per lamp, and allowing $1,100,000 for the cost of such a plant and 5 
per cent. for interest charges and 7 per cent. for depreciation, the cost for 
2,627 lamps would be $277,648, $68,943 more per year than the railway propo- 
sition. Other proposals were made comprehending a less number of lamps or 
the maintaining of some at present in use. The latter’s proposition covered 
a lighting and power plant at a cost of $1,480,615 if cypress poles are used, 
and $1,395,154 if pine poles are used, the power house to cost $105,760 and 
the equipment, $405,800. 
BALTIMORE, MD.—General 
annual report recommends the construction of a municipal electric light plant. 


MANSFIELD, MASS.—The town of Mansfield has decided to 


own electric light plant at a cost not to exceed $40,000. Bonds will soon be 
put on sale for payment of this work, running 30 years and bearing four per 


superintendent of lighting McCuen in his 


install its 


cent. interest. 

EVERETT, MASS.—tThe contract for lighting the city by 
been awarded to the Malden Electric Company at $90 per year for 2,000-cp 
arcs and $15.50 per year for 25-cp incandescents; total amount of contract, 
$17,038. 

TECOLOTLAN, MEXICO.—A new electric light plant has just been in- 


stalled at this place. 


electricity has 
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SAN ANDRES CHALCHICOMULA, MEXICO.—Fogarty & Dickenson, of 
San Luis Potosi, Mexico, will install an electric light plant here. 


SAYULA, MEXICO.—A new electric light plant is to be installed here. 
The state legislature has exempted the plant from the payment of taxes. 


CUERNAVACA, MEXICO.—The electric light plant at this place has just 
been inaugurated, the ceremony attending the event being conducted by the 
Governor of the State. 

TAMAZULA, MEXICO.—Fogarty & Dickenson, of San Luis Potosi, Mex- 
ico, have obtained the contract and acquired the necessary rights, etc., from 
the federal and municipal government for the installation of an electric light 
plant here. 

CITY OF MEXICO, MEXICO. 
the Mexican Government to the Mexican Light & Power Company for the es- 


The details of the concession granted by 


tablishment of immense electric generating and transmission plants at the falls 
of the Tenango, Necaxa and Catepuxtla rivers, situated about eighty miles from 
this city, have just been arranged and official publication of the concession 
made. According to the terms under which the concession is granted, the 
company agrees, among other things, to establish within four years a plant 
sufficient to produce 15,000 horse-power, and within ten years a plant with 
capacity to generate 30,000 horse-power; also the electric apparatus and trans- 
mission lines necessary to convey the electric energy to this city and such other 
cities and towns as the company may desire. All the necessary machinery, 
etc., for the construction and installation of the enterprise shall be admitted 
into Mexico free of duty. During five years from the date of the concession, 
all the capital invested in the enterprise, and all the bonds and obligations of 
the company shall be exempt from all taxation, except the stamp tax. The 
company has deposited $50,000 in bonds of the national consolidated debt in 
the National Bank of Mexico as a guarantee that the terms of the concession 
will be complied with. 
DETROIT, MICH. 
purchased a site for a sub-station. 
MADISON, MINN. 
electric light plant. 
EXCELSIOR, MINN.—John Lind, of Minneapolis, has secured a franchise 
It will also be extended to Tonka Bay and Cottage- 


The Edison Illuminating Company has, it is reported, 


The City Council is considering improvements to the 


for an electric light plant. 
wood. 

WINONA, MINN.—The Winona Light 
the contract for lighting the city for ten years with enclosed arc lights at $68 


Railway & Company has secured 
per lamp per 

SAUK RAPIDS, MINN.—The Watab Rapids Power Company is reported 
incorporated to dam the Mississippi River and develop electrical power. A. 


year. 


J. Gillette is president. 

VICKSBURG, MISS.—It is stated that the Vicksburg Railway & 
Company will expend about $200,000 in improvements and extensions. 

YAZOO CITY, MISS. 
Aldermen until July 13 
boiler, 200 and 100-kw 
engines, switchboard, arc 
Poursine is City Clerk; Kirkpatrick & Johnson are the engi- 


Light 


Bids will be received by the mayor and Board of 
for building a 450-hp Scotch marine or water-tube 
alternators, direct-connected to compound 


lamps, 


polyphase 
condensing transformers and pole line 
supplies. E. J. 
neers, Jackson, Mich. 

CONCORD, N. H.—Holbrook, Cabot & Rollins, of Boston, Mass., have se- 
cured the contract to erect a granite dam at Garvin’s Falls, on the Merrimac 
River, in Concord. It will be about 4oo ft. in length. The Manchester Trac- 
tion Company is the owner of the property. 

BUFFALO, N. Y.—The Special Committee of the Board of Councilmen has 
reported, recommending the establishment of a municipal electric lighting plant. 

ITHACA, N. Y. 
has been incorporated; capital, $500,000. 
Hinckley and D. W. Burdick, of Ithaca. 

PORT LEYDEN, N. Y.—The citizens have voted to contract for lighting 
the streets by electricity for a term of five years. A company has been formed 
and the power plant will be located on Moose River a few miles from this 
The company will light both Port Leyden and Lyon Falls. 


The Ithaca Electric Light & Power Company, of Ithaca, 
Directors: E. C. Stewart, H. L. 


place. 
NEW PALTZ, N. Y.—The Electric Light Company of New Paltz was or- 
ganized in 1902, with $20,000 capital stock and $10,000 bonds; G. E. Johnston 
is president. There are 600 commercial and 152 street series, 20-cp incandescent 
lamps. The company has just contracted for a Stanley 1200-volt generator. 
SEA CLIFF, N. Y.—The Nassau Light & Power Company, of Roslyn, Long 
Island, has bought outright the Franklin Electric Illuminating Company, of 
Sea Cliff and Glen Cove, and will hereafter conduct the business of that com- 
pany from its Roslyn office as a separate organization. Mr. H. C. Wybro has 
Wilson, secretary and treasurer. 


Ralph 


been elected president and Mr. W. J. 
LIDGERWOOD, N. D.—The City Council 
franchise for an electric light plant. 
MOOSOMIN, ASSA., N. W. TER. 
correspondence and propositions for a lighting system for a town of 
John Smithers is secretary. 


has granted Maxwell a 
It is reported that this town invites 


1,200. 


COLUMBUS, OHIO.—The city has taken out a permit for the erection of 
its new $65,000 municpal lighting plant. 
STRUTHERS, OHIO. 
idated Gas & Light Company for 12 are lamps at $66 per year. 
COLUMBUS, OHIO. 
and there is danger that the lighting plant will have to be closed down. 


The council has placed a contract with the Consol- 


The fund for municipal lighting has been expended 


XENIA, OHIO.—The Xenia Heat, Light & Power Company, capital $1,000 
has been incorporated by M. R. Snodgrass, H. N. Schlessinger, F. M. 
and A. H. Kunkle. 


Hagan 


WARREN, ONT.—It is reported that bonds have been voted to establish 


a light and water plant. 
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OTTAWA, ONT.—The Ottawa Electric Company has obtained from the Do- 
minion parliament authority to increase its borrowing powers to the extent 
of $1,000,000. The existing bonding power, granted in 1893, is $500,000. 
There are $300,000 of outstanding liabilities which the company proposes to 
meet out of the half-million it is now getting power to borrow; the balance 
will be kept in the treasury until needed. 

FENELON FALLS, ONT.—The town of Fenelon Falls is embarking upon 
a curious experiment in municipal ownership. A bylaw has been carried to 
raise $75,000 and with this money the town will acquire not only a water- 
power and electric light, but also a roller flour mill. The firm which has been 
running the mill controlled 500 horse-power. It has been bought out for 
$35,000, and the town will build a power station at an estimated cost of $25,000. 

BAKER CITY, ORE.—Fire completely destroyed the plant of the Gas and 
Electric Company. The loss was approximately $30,000. The company an- 
nounces that a new plant will be installed at an early date. 

MIFFLINSBURG, PA.—It is stated that bids will be received about July 7 
by the Burgess and President of Council for constructing an electric light 
plant. T. M. Getgen is Town Clerk. 

MASONTOWN, PA.—The Masontown Light, Heat & Power Company has 
organized by electing J. V. Hoover, president; W. H. Crawford, secretary. 
The capital stock of the company is $25,000. Work will begin inside of 
60 days. 

SHERBROOKE, QUE.—The city of Sherbrooke proposes to purchase the 
electric plant of the Sherbrooke Heat, Light & Power Company. The valua- 
tion of the plant and water-power is placed by the city at $121,116, and the 
City Council decided to make an offer of $150,000 to the company for immedi- 
ate possession, the difference of $29,000 being compensation for the unexpired 
portion of the contract with the city. It is not expected that the company 
will accept the offer as it values its plant at $190,000, and if it does not, the 
city will then develop its own electric power. 

GEORGETOWN, TEX.—It is stated that about $10,000 will be expended 
in improving the plant of the Georgetown Water & Electric Light Company. 

MARLIN, TEX.—It is reported that Capt. J. A. Martin and B. C. Nettles, 
of Marlin, have employed Prof. T. U. Taylor to visit the falls of Brazos 
River, near Marlin, and make an examination and give an opinion on the 
practicability of developing the power and an estimate of the power that could 
be obtained. The object is to convert the power into electricity to be conveyed 
to Marlin. 

RICHMOND, VA.—Samuel Cohen and others have petitioned for a franchise 
to erect an independent electric lighting plant in Richmond. 

RUTLAND, VT.—The Rutland Power Company, of Rutland, has been in- 
corporated; capital, $10,000. Incorporators: Wallace W. Nichols, Newman K. 
Chaffee and others. 

NORFOLK, VA.—Ladshaw and Ladshaw, of Spartansburg, S. C., have the 
contract for developing 20,000 horse-power on Roanoke River near Weldon, 
N. C., for electric transmission to Norfolk, 90 miles distant. 





THE ELECTRIC RAILWAY. 


LITTLE ROCK, ARK.—Articles of incorporation of the White River & 
Mountain Home Railway Company have been filed with the Secretary of 
State, and the charter granted. The capital stock is $150,000. The incor- 
porators are C. S. Claybrook, of St. Louis; T. N. Chenowith, R. S. Wilson, 
George W. Keene, W. Howard Brown, James Burke, P. E. Bratton and 
Samuel Wilken, of Mountain Home; S. E. Denton, H. C. Browning, of 
Gassville. 

TRINIDAD, COL.—The City Council has granted a petition for a franchise 
for the construction of a street railway and lighting plant presented by Frank 
P. Read, of St. Louis, Mo. 

NORWICH, CONN.—The Norwich Street Railway Company increased its 
capital stock to $350,000. The additional capital is to enable the company to 
carry out its plans of expansion. 

ELLINGTON, CONN.—The Rockville, Broad Brook & East Windsor Street 
Railway Company has organized as follows: Frank Grant, president; H. C 
Wells, vice-president; C. E. Harwood, secretary and treasurer. 

WINDSOR LOCKS, CONN.—The Windsor Locks & Rainbow Street Rail- 
way Company has been authorized to increase its capital stock from $100,000 


to $300,000. The company will build a continuous trolley line between Hart- 


ford and Springfield. 

WASHINGTON, D. C.—The Old Dominion and Great Falls Electric Railway 
Company has purchased a site for its power house on the Virginia side of the 
Potomac River, just below the falls. 


DECATUR, ILL.—Articles of incorporation have been filed by the Decatur, 
Springfield & St. Louis Railway Company, with a nominal capital stock of 
$50,000. 

CHICAGO, ILL.—The Freeport Electric Company has changed its name to 
the Freeport Railway, Light & Power Company. The capital stock has been 
increased from $5,000 to $350,000. 

CANTON, ILL.—Articles of incorporation have been filed by the Fulton 
County Electric Railway Company with a capital stock of $10,000. The in- 
corporators are James A. W. Lawrence, Henry H. Fuller and Herbert J. 


Shannon. 


MORRISON, ILL.—The Morrison and Denrock Electric Railway Company, 
with principal office at Morrison, IIl., has filed articles of incorporation. The 
incorporators and first board of directors are George Milne, Aaron D. Hill, 
Charles G. Mackin, Arthur M. Kidd, and Paul M. Bent, all of Morrison. 

SPRINGFIELD, ILL.—The Springfield & Northern Railway Company, 
with principal office at Chicago, has filed articles of incorporation. The capital 
stock is $25,000. The incorporators and first board of directors are Gustave 
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F, Fisher, Edwin J. Mosser, William C. Rigby, Benjamin F, Ninde and John 
M. Bryan, all of Chicago. 

SPRINGFIELD, ILL.—The Southern Illinois Electric Railway has been 
incorporated with a capital stock of $50,000, with principal offices at Mount 
Vernon. The incorporators and first board of directors are John R. Piercy, 
George F. M. Ward, Samuel Casey, Louis G. Pavey, Samuel T. Maxey and 
Albert N. Johnson, all of Mount Vernon. 


SPRINGFIELD, ILL.—The Jacksonville & Springfield Traction Company, 
with principal office at Springfield, has filed articles of incorporation. The 
capital stock is $2,500. The incorporators and first board of directors are Y. 
Alexander, Lexington, Ky.; W. S. Kelly, Georgetown, Ky.; James Y. Kelly, 
Jr., W. St. James Wines and Dick Steele, of Springfield, Ill. 

DIXON, ILL.—The DeKalb and Southwestern Electric Railway Company 
has been incorporated, with principal offices at Dixon; capital stock, $5,000. 
The incorporators and first board of directors are E. L. Titus and I. R. Titus, 
of Steward, Ill.; S. D. Frost, Amboy, IIl.; Sagerman L. Shaw, Lee Center, 
Ill.; George H. T. Shaw, Dixon, Ill. The power house is to be located at 
Rock Falls. 


SPRINGFIELD, ILL.—The Springfield, Moweaqua, Sullivan and Mattoon 
Railroad Company, has been incorporated with a capital stock of $25,000, with 
principal offices at Sullivan. The incorporators and first board of directors 
are Joseph B. Titus, John R. Pogue and Samuel B. Wright, Jr., of Sullivan; 
Isaac B. Craig, Mattoon; Ira T. Baird, of Prairie Home, II; James FE. 
Gregory and Valentine Snider, of Maweaqua, and James W. Jefferson, of 
Springfield. 


SPRINGFIELD, ILL.—The Springfield Railway & Light Company has been 
organized by King, Hodenpyl & Co., of Chicago, and E. W. Clark & Co., of 
Philadelphia.* The company has taken over the control of the following public- 
service companies of Springfield, Ill.; Springfield Consolidated Railway, Spring- 
field Gas Light Company, Springfield Electric Light & Power Company, Capital 
Electric Company, People’s Hot Water Heating & Electric Company. The new 
company is authorized to issue $3,000,000 twenty-five-year 5 per cent. gold 
bonds and $3,000,000 stock. Many improvements are proposed. The officers 
are Anton G. Hodenpyl, president; C. M. Clark, Philadelphia, vice-president; 
G. L. Estabrook, Philadelphia, secretary and treasurer. 

INDIANAPOLIS, IND.—Two interurban sleeping cars, each containing 
twenty berths, have been ordered and will be put into service between this city 
and Dayton, Ohio. It is stated that these cars will be the first of their kind 
ever built in this country, and will cost $38,000. Each compartment will be 
lighted and heated by electricity, both of which will be under the control of 
the occupant. It is stated that a charge of $2 will be made for each berth in 
a compartment. 

INDIANAPOLIS, IND.—The Indiana Union Traction Company has been 
organized and incorporated. This organization involves the consolidation of 
the street railway companies in all the cities and towns of the north-eastern 
part of the state through which the Union Traction Company’s interurban 
lines now run or will be run. The capital stock is $5,000,000. Horace C. 
Stillwell is president of the new company and the board of directors are all 
directors or stockholders in the Union Traction Company. 


TERRE HAUTE, IND.—The Terre Haute Electric Traction Company has 
incorporated with a capital stock of $3,000,000, to take over the property of the 
Terre Haute Electric Company, capitalized at $1,000,000. The property is 
owned by Stone & Webster, of Boston, who take this course to secure the 
benefits of laws enacted in recent years favorable to traction companies. The 
Terre Haute Electric Company owns the only electric lighting and power sta- 
tion in Terre Haute. It also has a power station at Brazil and is building in- 
terurban roads to Paris, Ill., and to Clinton. Of the stock in the new company 
$1,000,000 is preferred, while $2,000,000 is common. 

DES MOINES, IA.—M. E. Springer, of Des Moines, is promoting a com- 
pany to build an electric railway from Albia to Buxton, Hiteman, Hocking, 
Hilton and Hynes. 

CEDAR RAPIDS, IA.—The Cedar Rapids and Iowa City Railway & Light 
Company has been organized for the purpose of constructing an interurban 
line from Cedar Rapids to Iowa City, a distance of 28 miles. The capital stock 
of the new company is fixed at $2,000,000. The company will succeed the Cedar 
Rapids, Iowa City & Southern Railway, which was incorporated in December, 
1901, with a capital stock of $100,000. The officers of the new company are: 
Stephen J. Dows, president; J. H. Smith, vice-president; E. E. Pinney, treas- 
urer and secretary. 

WICHITA, KAN.—The State Charter Board has just issued a charter to 
the Arkansas Valley Interurban Company, with headquarters in Wichita. The 
capital stock is $1,000,000 fully subscribed. The company is to build and 
operate an electric railway from Wichita to Winfield, Wellington, Arkansas 
City, and furnish light and power along the line. It will be operated by water- 
power taken from the Arkansas River. Z. T. Daniel is chief engineer of the 
company. 

MT. OLIVET, KY.—The Maysville & Mt. Olivet Traction Company has 
been organized with J. W. Duly, president; E. Kenton, vice-president, and 
George W. Dye, secretary. 

LOUISVILLE, KY.—Plans are being discussed for building an electric 
railway from Louisville to New Albany, in West Baden and Salem. Judge 
J. T. Buskirk is interested. 


NORTHAMPTON , MASS.—The Greenfield, Deerfield & Northampton 
Street Railway Company has petitioned the Railroad Commissioners for au- 
thority to increase its capital stock $30,000. The Greenfield & Deerfield Road 
has also presented a similar petition. 

HURON, MICH.—The Huron & Michigan Railway Company has been in- 
corporated with a capital stock of $2,300,000. The directors of the company 
are Leslie J. Hanes, Henry W. Lake, Helene DuBois, Howard B. Bloomer and 
Arthur D. Prosser. 
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MT. AYR, MO.—Plans are being discussed for the construction of an elec- 
tric railway from mt. Ayr to Hatfield, Mo., 18 miles, and thence southeast 
about 60 miles to Pattonsburg, Mo. A. M. Pryor, of Leon, is interested. 


EXETER, N. H.—The Hampstead & Haverhill Street Railway, chartered by 
the last legislature, with an authorized capital of $75,000, has been organized 
at Exeter with the following directors: William A. Emerson, president, and 
George S. Palmer, of Hampstead; Edson E. Peaslee, treasurer, of Plaistow; 
George A. Sawyer and Herbert N. Sawyer, of Atkinson. . 


NEWARK, N. J.—The offices of the Public Service Corporation of New 
Jersey, which has taken over the electric railway and lighting interests of 
Northern New Jersey are Thomas N. McCarter, president; Randal Morgan, 
Anthony R. Kuser and Albert B. Carlton, vice-presidents; Frederick Evans, 
secretary; James P. Dusenberry, treasurer; Percy S. Young, comptroller; 
Frank Bergen, general counsel. The business of the corporation is to be 
divided into three branches, viz.: Transportation, with Walter W. Wheatley, 
formerly of the Brooklyn Rapid Transit Company, as general manager; elec- 
tric light and power, with Dudley Farrand, of the United Electric Company, 
as general manager, and gas, with H. D. Whitcomb, of the Essex & Hudson 
Gas Company, as general manager. The Executive Committee will consist of 
Thomas N. McCarter, Randal Morgan, Anthony R. Kuser, Walton Clark, 
general superintendent of the United Gas Improvement Company; Lewis Lillie, 
treasurer of the same company; Uzal H. McCarter, Thomas C. Barr and John 
I. Waterbury. 


OGDENSBURG, N. Y.—A deal has been completed for the purchase of the 
Keesville, Ausable Chasm and Lake Champlain Railroad by a New York syn- 
dicate. John P. Powers, of New York, is at the head of the syndicate. The 
company proposes changing the Keeseville Railroad from a steam to an electric 
road and to extend the line through Keeseville, its present terminus, to Lake 
Placid, thus opening it up to the Adirondacks. 


CLEVELAND, OHIO.—The Cleveland, Ravenna & Southern Railway Co. 
has been incorporated with a nominal capital of $1,000 to build an electric 
line Cleveland to New Baltimore. The incorporators are F. E. Dellen- 
baugh, C. A. Bingham, J. E. Rowland, C. A. Saunders and J. P. Rauch. 


DAYTON, OHIO.—The option held on the Dayton & Troy traction line 
by the Cincinnati, Dayton & Toledo has expired without having been taken 
advantage of. This development is taken as indication that the cross- 
state system of traction lines under the direction of the Widener-Elkins syn- 
dicate has been indefinitely deferred. 

TOLEDO, OHIO.—The Ohio & Michigan Traction Company has been in- 
corporated at Monroe, Mich., with $1,650,000 capital stock. The company pro- 
poses to build from Toledo to Ann Arbor, Mich. Officers have been elected 
J. H. Class, president; H. C. Stahl, vice-president; L. L. H. Austin, 
secretary and general manager; J. W. Pero, treasurer. 

AKRON, OHIO.—The Akron-Alliance Connecting Railway Company has 
filed a $2,000,000 mortgage in favor of the Eastern Trust Company of New 
York. The mortgage secures the issuance of $2,000,000 in bonds. The com- 
pany will build an electric railway from Alliance to Akron, 30 miles, with a 
probable extension from Alliance to East Liverpool, 43 miles. 


UNIONTOWN, PA.- 
cently organized by electing J. V. 
secretary. 


from 


an 


as follows: 


The West Masontown Street Railway Company re- 
Hoover president and W. I. Crawford, 





NEW INDUSTRIAL COMPANIES. 


THE NATIONAL BATTERY FAN COMPANY has been incorporated at 
Washington, D. C., by George C. Ayers, Charles E. Doyle, Hiram H. Hetzell, 
Walter Plumley and A. Plumley. 

THE ZAHN ELECTRIC COMPANY, St. Louis, Mo., has filed articles of 
incorporation with a capital stock, paid up, of $5,000. The shareholders are 


W. G. Zahn, Wm. E. Howard and John B. Carroll. 

THE WHITNEY ELECTRICAL INSTRUMENT COMPANY, of Esopus, 
Ulster County, N. Y., has been incorporated with a capital of $30,000. Directors: 
Julian S. Wooster and A. J. Ernest, New York, and B. M. Bliven, Brooklyn. 

THE BURNSVILLE PROGRESSIVE COMPANY, of Burnsville, W. Va., 
has been incorporated to build, maintain and operate street car lines, water- 
works and electric light plants. Capital, $25,000. The incorporators are Hugh 
Amos, D. C. Wellen, W. C. Hefner, W. W. T. Brosius and J. B. Hefner, all 
of Burnsville, W. Va. 





LEGAL. 


CAR HEATING.—The Gold Car Heating & Lighting Company has brought 
suit in the United States Circuit Court, northern district of Illinois, at Chi- 
cago, against Egbert H. Gold, for infringement of United States Letters Patent 
No. 388,772 for car heating apparatus. 

IN FAVOR OF N. Y. METROPOLITAN.- Court 
Scott, after hearing counsel on both sides sum up in the suit of Isidor Wormser, 
Jr., against the Metropolitan Street Railway Company to have its lease to the 
Interurban Street Railway Company set aside as illegal, dismissed Wormser’s 
complaint, judgment in favor of the defendant corporations. An 
from this decision will be prepared and submitted to the Appellate 
Division early in the fall. In this case W. C. Whitney, H. H. Vreeland and 
other well-known public men gave interesting testimony. 

HERZOG POLICE SIGNAL SYSTEM.—The Herzog Teleseme Company has 
filed with the County Clerk the papers in its suit against the city to recover 
$5,000,000 or compel the city to carry out a contract which the company alleges 


Supreme Justice 


and gave 
appeal 
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was entered into to fit the Police Department with a teleseme signal system. 
Summons in the action was served in April, 1894. The complaint says that the 
police board, in March, 1888, adopted a resolution to install the Herzog system, 
and the company submitted a proposal. That, the complaint says, constituted 
a contract. 


VAN CHOATE VS. GENERAL ELECTRIC.—tThe interests associated with 
S. F. Van Choate, who was at the head of the Van Choate Electric Company 
when it failed several years ago, have entered suit in the United States Circuit 
Court against the General Electric Company for the alleged infringement of 
patents. The plaintiffs set the damages at $50,000,000 and the defendant’s 
property is Essex County, Mass., has been attached. Mr. Van Choate’s alleged 
patents are not familiar to the electrical public, but he claims large multipolar 
dynamos, the universal car controlled and apparently a few other things which 
would monopolize the art. Mr. Van Choate was formerly president of the Van 
Choate Electric Company, which built a plant at Foxboro and was capitalized 
under the laws of the State of Maine at $6,000,000, of which $600,000 was in 
preferred stock. The concern went into the hands of a receiver on Jan. 20, 
1900, and the plant, the original cost of which was in the neighborhood of 
$200,000, was sold to satisfy a claim of the Attleboro Savings Bank for $58,000. 
There was a great deal of comment on the matter at the time in the New 
England papers, on account of the utter losses of the stockholders, many of 
whom were small, poor investors, attracted by the advertising of the concern. 


CHICAGO STREET RAILWAYS.—In a hearing before Judge Grosscup, 
the following arguments on the validity of the street railway act of 1865, com- 
monly known as the 99-year act, were made by counsel for the Chicago Union 
Traction Company: (1) The general assembly of Illinois had under the con- 
stitution of 1848 unlimited power to deal with the property right and fran- 
chises of municipal corporations, and therefore to make regulations regarding 
the street railways of Chicago as it in its discretion deemed most advisable for 
the public good. (2) Charges that the act was “bought and paid for’’--secured 
by fraud and purchase of Illinois legislators—will not lie now, as the courts 
have held that the legislative acts of former generations cannot affect innocent 
holders of said interests to-day, provided the legislative acts involved were con- 
stitutional. (3) The act of 1865 was not in violation of the provisions of the 
constitution of 1848, which required that no private or local law which may be 
passed by the general assembly shall embrace more than one subject, and that 
subject shall be expressed in the title. (4) Long acquiesence in the validity 
of the act by the city and its representatives constitutes such laches as precludes 
them at this late date from objecting to the constitutionality of the act on 
the mere ground that its title is defective. (5) The acceptance by the com- 
panies of the ordinance of 1883 did not constitute a waiver by the companies 
of their rights under their original charters as amended by the act of 1865. 
As the hearing was of an informal nature and adopted by Judge Grosscup to 
obtain such information as may be needed properly to conserve the property 
intrusted to his care, the city was not represented by counsel or in an official 
way, and as a consequence its attitude toward the question was not presented. 


OBITUARY. 


MR. OTTO THORNERT.—A telegram from Philadelphia of June 19 says: 
“Otto Thornert, an electrical expert from Germany, was instantly killed to-day 
by touching a live wire while inspecting a new switchboard for the German- 
town Electric Light Company. He had been in America only a few weeks. He 
was formerly assistant supervisor of the electric light system of Berlin, and was 
an authority on electrical construction. He was here as an agent of 
Siemens & Halske, of Berlin. Thornert was making the final adjustment of the 
switchboard when the accident occurred. Workmen in an adjoining room saw 
a flash, heard a heavy fall and later found Thornert lying twenty feet from 
the switchboard, dead. It is supposed that his hand came in contact with a 
switch, sending 2,500 volts through his body. 


sent 


PERSONAL. 


MR. BECKLES WILSON is writing for the 
book entitled ‘“‘The Story of Rapid Transit.” 

MR. C. O. BAKER, JR., the platinum merchant and expert, sailed this week 
for Europe on the American liner Philadelphia. 

COL. R. C. CLOWRY, president of the Western Union Telegraph Company, 
has favored us with a personal denial of the Wall Street reports circulated last 
week that he intended to resign. 

MR. CHARLES CLEGG, of the Compania de del 
Distrito Federal (the Mexican Electric Tramways, Limited) Mexico City, which 
system is to be extended, is now in New York at the Hotel Albemarle. 

MR. CHARLES F. SCOTT, president of the American 
trical Engineers, made the the graduates at 
exercises last week of the Stevens Institute of Technology. 

MR. MARSDEN J. PERRY, of the Narragansett Electric Light Co., Prov- 
idence, R. I., has bought the valuable Sidney Rider Library of Rhode Island 
History for presentation to Brown University, of Providence. 

MR. A. R. BLISS, the treasurer and general manager of the New England 
Motor Company, of Lowell, Mass., has been visiting New York and is making 
a long distance trip in the interests of that concern, including the South and 
West. 

MR. and MRS. T. F. MANVILLE and family sailed on the Kaiser Wilhelm 
II, June 23, for London and the Continent, to be gone for two months. Mr. 
Manville goes to London on business in connection with the branch there of the 
H. W. Johns-Manville Co. 
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MR. HERBERT H. P. SEABROOK, of Seabrook Bros. & Co., of London, 
England, will be at the Astor House after July 8, with a view to securing the 
sole European agency for desirable American electrical specialties. He will 
probably stay several weeks in this country. 


MESSRS. McKENZIE & MANN, the electric railway promoters of Toronto 
and Montreal, have secured control of the Kayak, Alaska, oil fields, giving the 
syndicate which they represent an advantage over the Standard Oil Company, 
which is sending a number of experts to the Kayak fields. 


MR. H. T. HOCHHAUSEN has sold his business to the Metropolitan En- 
gineering Company, of which he will have the entire management, and which 
will be located at 27 Sixth Ave., Brooklyn, N. Y., making a specialty of electric 
signs and lighting effects, the factory being especially equipped for such work. 


MR. LEONARD ANDREWS, M. I. E. E., who has been spending some 
weeks in this country, sailed on Saturday by the Etruria, for London. He is 
now managing director of the Key Engineering Company, Ltd., and has made 
some important electrical engineering and commercial connections for it while 
in this country. 


MR. HERBERT WILMERDING, secretary of the Philadelphia Fire Under- 
writers’ Association, has been appointed by the National Fire Protection Asso- 
ciation member of its delegation to the International Fire Prevention Congress 
in London, July 7 to 10, in place of Mr. W. H. Merrill, Jr., recently elected 
secretary of the association. 


MR. HENRY W. POPE, lately acting general manager of the Bell Tel- 
ephone Company at Buffalo, N. Y., has lost his wife who died at Buffalo on 
June 21. Mrs. Lucy D. Pope was well known in electrical circles and her 
husband has hearty sympathy from hosts of friends in this sad bereavement. 
The interment is at Great 
Popes have so long resided. 

MR. JOHN I. WATERBURY, president of the Manhattan Trust Company, 
of New York, and prominent in the Chamber of Commerce and other com- 
mercial organizations of New York, has been designated by the Secretary of 
State, on the nomination of Secretary Cortelyou, as a delegate on the part of 
the United States to the preliminary conference which is to be held in Berlin, 
Aug. 4, 1903, to formulate regulations governing the international control of 
wireless telegraphy. 

COL. N. H. HEFT.—Col. N. H. Heft, chief of the electric department of the 
New Haven Railroad, and president of the Meriden and Stamford Street Rail- 
ways, is to leave the New Haven road, according to an announcement made this 
week. He has been with the New Haven road for several years. His duities 
will be looked after by fourth vice-president, F. S. Curtis. He is well- 
known in the electrical field as a pioneer in third rail work on steam railroads. 
and as an active street railway manager. 


Barrington, Mass., in the Berkshires, where the 


BARON VON RHEINHABEN, the Prussian minister of Finance who te- 
cently came to the United States for the purpose of studying conditions on this 
side, sailed for Europe June 23 by the Hamberg-American liner Kaiser Wilhelm 
II. Moritz Baker, of H. H. Baker & Company, which firm represent the in- 
terests of the St. Louis Car Company in Germany, also left for Europe on the 
same steamer. Mr. Baker, who is a councillor of the German Empire, accom- 
panied Baron von Rheimhaben on his visit here. 


MR. ISAAC M. HUTCHISON, of Mexico City, is now in New York. His 
present visit has reference to the project of the Mexican Traction Company, of 
which he is president. The company has been granted an extension of time 
for the construction of a traction system to run from the Mexican capital to 
Chapultepec, a large fortress located two miles south-east of the city, and to 
Tacubaya, a small town situated six miles south-east of Mexico City. It will 
be recalled that Mr. Hutchison recently secured a concession for the construc- 
tion of an extensive car-building plant in Mexico City. 
cars will be built. 


Both electric and steam 
Financial arrangements are now being completed, and con- 
tracts for equipment will be given out shortly after Mr. Hutchison’s return 
to the Southern Republic. He represents the Mexican interests of several prom- 
inent United States manufacturing concerns, including the St. Louis Car Com- 
pany, the American Steel Foundry Company, the American Locomotive Com- 
pany, etc. 

MR. H. H. VREELAND, who sails this week for Europe, and will appear 
by special request before the Royal Commission inquiring into the rapid transit 
necessities of London, was guest of honor on Monday night at a dinner given 
in the Hotel Savoy, when the officers and employees of the Interurban Street 
Railway Company presented him with a silver loving cup twenty-seven inches 
high. Two hundred men were chosen by the 8,000 employees to represent 
every department of the railroad, and all of them, conductors, inspectors and 
motormen, were united in their praise of President Vreeland. The platform 
at one end of the room where the dinner was served was tastefully decorated 
with miniature cable cars, and in front of every plate there was a figure of a 
motorman in full uniform. When H. D. Macdona, the attorney for the com- 
pany, rose to present the cup, he was greeted with cheers. The applause was 
increased when Mr. Vreeland thanked them for the gift and he was frequently 
interrupted. He referred with pride to the friendly relations that had existed 
in all branches of the road during his ten years of service, and spoke of the 
large percentage of men that had remained in his employ from the first. He 
said he had no intention of resigning his position, despite contrary reports, and 
merely meant to take a few weeks’ vacation. 
MR. H. M. 


and mechanical engineer in Chicago about a year ago, has succeeded in build- 


BYLLESBY, who established himself as a consulting electrical 


ing up a large and rapidly growing business, a considerable part of which con- 
sists in operating, local properties generally, 
along the lines followed by the United Gas Improvement Company with gas 
properties. He has associated with himself a staff of able operating men and 
engineers, and the most recent acquisition is Mr. O. E. Osthoff, who has been 
for a long while engineer of the Chicago office of the Electric Storage Battery 
Company. Mr. Osthoff changes over on the first of July, and he leaves the 
service of the Electric Storage Battery Company with the utmost regret and 
relations with it being of the most 


reconstructing and improving 


best wishes of that company, his 
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cordial description. Mr. Byllesby is vice-president and engineer for the 
Zanesville, O., Railway, Light & Power Company; engineer for finan@al interests 
in the Columbus, O., Delaware & Marion Railway Company; president and 
general manager of the Mansfield, O., Railway, Light & Power Co.; Manstield 
& Shelby Interurban Railway and Enid Electric & Gas Co.; vice-president and 
general manager of the Belleville, Ill., Gas & Electric Co., and the Centralia, 
Ill., Gas & Electric Co.; consulting engineer and member of executive committee 
Freeport, Ill., Railway, Light & Power Co.; director and engineer in charge of 
improvements, Hazleton & Wilkesbarre third rail system. Mr. Byllesby, as 
president and general manager of the Granite City & Venice Electric Power 
Distribution Co., has an interesting piece of work on hand in a plant which 





it has begun to build for the purpose of delivering current on a_ large 
scale in the Illinois district across the river from St. Louis, Mo. 
EDUCATIONAL. 
WESTERN UNIVERSITY OF PENNSYLVANIA.—Prof. S. M. Kintner 


reports that three men graduated in electrical engineering this year, as fol- 
lows: S. R. Dodds, now with the Westinghouse Electric Mfg. Co.; Adam Stein, 
with Prof. Fessenden, on experimental wireless telegraph work at Old Point 
Comfort, Va.; and W. S. Worcester, with the National Tube Company, McKees- 
port, Pa. The university had a great demand for electrical graduates and was 
unable to supply it. 


UNIVERSITY OF CHICAGO has as yet no school of technology and in 
consequence no electrical engineering department. A good deal of electrical 
work is carried on, but it is in the department of physics. Mr. Carl Kinsley 
informs us that the University hopes to establish an engineering school before 
long. The present scientific departments, magnificently equipped as they are, 
will in conjunction with the engineering school, be enabled to carry on en- 
gineering work of the most advanced character. 


UNIVERSITY OF MINNESOTA.—Prof. Geo. D. Shepardson, electrical 
engineering department of the University of Minnesota, reports that as has 
been the case for several years past, there were more positions offering than 
graduates. All of the graduating class have had choice of several positions, 
and as many of the juniors as cared to work have secured positions for the 
summer, mostly in construction work. So far as located, the seniors are placed 
G. Rask and I. A. Rosok with the General Electric Company at 
Miller and M. L. Page with the Western 
Dibble with Chief Engineer of Louisiana 
Purchase Exposition at St. Louis. J. H. Schumacher with W. I. Gray & Co., 
Contracting Engineers at Minneapolis. J. C. Vincent with Twin City Rapid 
Transit Company, at Minneapolis. ©. I. Eberhardt is on a trip to Europe. 
G. F. Benedict, R. R. Ireland and M. Rosok have not yet decided which of 
several openings to take. The list of non-resident lecturers of the past years 
is as follows: E. P. Burch, consulting engineer, Minneapolis, ‘Design of an 
Electric Light and Railway Plant.’”’ ‘‘Engineering Features on a Hydro-electric 
Installation.” S. C. McMeen, telephone engineer with Western Electric Com- 
pany, ‘‘The Problems and Prospects in Telephone Engineering.”” A. C. Pratt, 
electrical engineer, Missouri River Power Company, Canyon Ferry, Montana, 
“The Operation of a High Tension Transmission Plant.” A. L. Rohrer, elec 
trical superintendent, General Electric Company, Schenectady, ‘Post-graduate 


as follows: L. 
Schenectady. L. R. Laird, L. W. 
Electric Company at Chicago. B. 


Courses in Electrical Factories.” 


Trade Wotes. 
CRESCENT SOLDERING STICK and Crescent soldering paste are fully 
described in a circular recently issued by the Crescent Company, Chicago. 
THE FIBRE CONDUIT COMPANY, Orangeburg, N. Y., makes a fibre 
conduit for underground electrical work. In a folder recently issued illus- 
trations are given of the various bends, couplings, elbows, etc. A price-list 
has also been issued. 
MACHINE TOOLS.—Under the title ‘A Reminder of Machine Tools,’ 


Garvin Machine Company, New York, has issued a booklet containing illus- 
trations of many machine tools which may be found in stock in the company’s 


the 


warehouse. The line is very complete. 

PASS & SEYMOUR.—Mr. A. M. Little, who for the past few months has 
represented Pass & Seymour, Inc., Solvay, N. Y., as sales agent in the factory 
territory, will in future have charge of the Boston branch, where a full and 
complete line of P. & S. specialties are carried. 

THE A. L. DYKE AUTOMOBILE SUPPLY COMPANY, 
St. Louis, Mo., has removed to 2108 Olive St. The quarters are larger and is 
on the most prominent street in St. Louis. The company found it necessary 


1402 Pine St., 


to move to larger quarters, owing to its increasing and rapidly growing 
business. 
HYDRA BATTERIES.—The Hydra Battery Company, 70 Reade Street, 


New York, is sending out a couple of mailing cards giving some information 
and testimonials on this well-known battery. Attention is also called to the 
fact that the United States signal service has adopted Hydra batteries for 
exclusive use. 

NOISELESS GEARING.—The New Syracuse, 
N. Y., recently issued a booklet containing many telling facts about rawhide 
noiseless gearing. This gearing is especially adapted to every class of high 
speed machinery, and by its use power is transmitted noiselessly, directly, 
cleanly, safely and without loss. 

THE W. J. BARR MANUFACTURING COMPANY, of Cleveland, O., 
which has succeeded to the business of W. J. Barr, manufacturer of telephone 
arms, has moved into a new factcry at 24 to 32 South Water Street, where it 


Process Rawhide Company, 
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has about four times its former facilities for turning out its goods. The com- 
pany is bringing out several new styles of telephone arms. 


BATTERY FAN OUTFITS.—Under the title ‘‘Perfection Battery Fans,” 
Messrs. J. Jones & Son, 64 Cortlandt Street, New York, have issued a cata- 
logue giving a brief description and illustrations of their dry battery fans and 
the battery used for their operation. The former is properly designed and well 
constructed and the latter is very snugly packed in a well-made box. 


G. M. GEST, the well-known conduit contractor, of Cincinnati, is finding 
considerable business in the East. Mr. W. T. Jackson, his representative, has 
been in this section for about ten days past and reports a large amount of work 
in Boston for the Edison Electric [luminating Company and again for the 
street railway company in Schenectady, besides a number of smaller orders in 
cities of less size. 


VENICE IN AMERICA at the Madison Square Garden has some fine light- 
ing effects, as already noted in these pages. The decorative lighting is to 
be found in the two immense columns or pylons at the foot of the Rialto 
Bridge and on the ten pillars surrounding the orchestra. This lighting is 
done entirely with the material of the Elblight Co. of America, inclusive of its 
special colorings. Other Elblight effects are proposed. 

THE IDEAL ELECTRIC & MANUFACTURING COMPANY, recently 
organized at Mansfield, Ohio, to manufacture electrical machinery, has selected 
these officers: C. H. Voegele, president; William Dow, vice-president; S. G. 
Vincent, secretary and manager; Samuel E. Huenerfauth, superintendent. 
Messrs. Vincent and Huenerfauth were formerly prominently identified with 
the Phenix Electric Company, of Mansfield. The company is planning the 
erection of a factory. 

THE WESTINGHOUSE MAGNETIC BRAKE and electric car heating 
apparatus does not depend upon the trolley circuit, the necessary current being 
furnished by the car motors acting as generators. The brake may be used 
at any time independent of the heater, and, conversely, the heater may be ar- 
ranged to act without reference to the brake. Ordinarily, however, the opera- 
tion of the heater is dependent upon the use of the brake, the heat produced 
being derived from the energy that otherwise would be wasted. 


HOLTZER-CABOT MOTORS.—In a handsome brochure the Holtzer-Cabot 
Electric Company, Boston, Mass., shows by means of a few typical examples 
the latest engineering practice in the application of electric motors to various 
kinds of mechanical devices. The great flexibility of individual motor drive 
and the ease with which the Holtzer-Cabot motor adapts itself to widely vary- 
ing conditions are clearly pointed out. The pamphlet contains 27 excellent 
half-tone views of machines of many classes driven by electric motor, by 
belt and direct connection. 


ELECTRICAL GLASSWARE.—The Century Glass Company, Bellaire, Ohio, 
makes a specialty of electrical glassware. It has recently issued a very com 
plete catalogue of its products of this class. The catalogue has 120 pages, con 
taining dimensions, drawings of a great variety of globes, shades, etc., used in 
electric lighting. The company has just completed some new buildings and 
added new machinery, which places it in a position to fill orders promptly. It 
manufactures gas and electric shades—etched; inner and outer globes; arc 
globes; ball globes and fish globes. 

EMERSON ELECTRIC MFG. CO., St. Louis, Mo., is introducing a new 
type of alternating current fan motor for residences. Its great feature, de- 
sirability, being its absolute quietness. In most places noise from a fan motor 
doesn’t make much difference, so much other noise being in evidence. 
But in the home, even a minor sound often becomes very objectionable, and a 
loud fan motor is not viewed or heard with favor. The new Emerson type 
is remarkably still and quiet, and being handsome in design and appearance bids 
fair to win a great and enduring popularity. 

CHLORIDE ACCUMULATORS.—The Electric Storage Battery Company, 
of Philadelphia, issues an extremely interesting bulletin for May, giving maps 
of Brooklyn, Chicago, New York and Boston, whereon are located storage 
battery equipments furnished by the company. With each map there is fur- 
nished considerable data as to the date at which the batteries were installed 
and the aggregate capacity. It is stated that there are now in operation or 
contracted for in central station lighting service 86 Chloride accumulator 
battery plants with an aggregate capacity of 841,000 ampere hours. 

A FREE PUMP ENGRAVING about 15x20 inches is being offered by the 
Scranton Steam Pump Company, 1116 Marion St., Scranton, Pa. It claims 
that it is the largest view of a duplex boiler-feed pump which has ever been 
engraved. It accurately shows every detail of the Scranton duplex pump 





UNITED STATES PATENTS ISSUED JUNE 16, 1903. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.J 


730,576. ELECTRIC ALARM SYSTEM; Solomon Schwarzchild, Rochester, 
N. Y. App. filed July 25, 1902. 


730,858. TELEGRAPH INSTRUMENT; Martin Armstrong, Kenney, Texas. 
App. filed Feb. 28, 1902. <A transmitter consisting of a board having a 
series of grooves in its face, each groove representing a character and con- 
taining metal contacts suitably spaced apart so that when a stylus is drawn 
through a groove, the circuit is made and broken in accordance with the 
arrangement of the metal contacts therein. 


730,860. ELECTRIC-MOTOR SYSTEM; George O. Baker, New York, N. Y. 
App. filed May 10, 1901. 


730,864. AUTOMATIC FIRE ALARM; Damase Beaulieu, St. Ulric, Canada. 
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across a large engine room, and is suitable for framing, being a good repre- 
sentation of this type of pump. It is nicely printed on coated paper and will be 
sent free to the first 500 inquirers who enclose the names of six prom- 
inent engineers of their acquaintance with addresses; or upon receipt of five 
two-cent stamps without the addresses. 


THE QUINCY ENGINE WORKS, of Quincy, Ill., whose product is so well 
known to all users of engines, is to be congratulated upon securing an abie 
Chicago representative for its recently established sales agency in that city. 
Mr. F. R. Jenkins, who, it will be remembered, was with the Chicago Edison 
Company for a number of years, has opened an office at 938 Monadnock Block, 
and there is setting forth the merits of the company’s product. In a recently 
issued pamphlet there is briefly described and illustrated a four-plunger pump 
driven by a motor which may be adapted for the character of the electric cur- 
rent available. The advantages to be derived from the use of such a pump 
and the superior construction in all its parts are clearly set forth. 


AN ODD CATALOGUE.—An oddity in trade publications—from the print- 
er’s and binder’s standpoint—is a catalogue recently issued by the Consol- 
idated Engine-stop Company, 100 Broadway, N. Y. The cover is a combination 
affair, one edge being a booklet apparently formed by splitting part of the 
cover into several leaves; the other edge has attached two postal cards ad- 
dressed to the Consolidated Company on one side, the other containing a re- 
quest for a representative to call and talk about an engine stop—perforations 
enabling the cards to be easily separated. The cover folds in a complicated 
manner and when tied with an extension of the binding cord, may be mailed, 
a space on the outside being reserved for the address. The booklet proper 
consists of 18 pages containing a description and illustrations in detail of the 
Monarch engine stop. F 


PANORAMIC PEAKS.—In whatever direction the Colorado tourist may 
wander by rail, if he goes to the mountains, his journey is a succession of glo- 
rious scenery, varying in the characteristics of placid beauty, grotesque rugged- 
ness, and awe-inspiring grandeur. Up the canons are stupendous walls rising 
perpendicularly, or gradually sloping back toward greater hills, or, yet again, 
leaning forward above the chasm, as if threatening to come tumbling down 
projecting great rocks that hang suspended over the train as it glides smoothly 
by—a panorama of wonders and grandeur such as belong only to the Rocky 
Mountains. To enable people to reach Colorado without unnecessary expen- 
diture of time or money, the Union Pacific has put in effect very low rates 
and splendid train service from Missouri River to Denver. Accommodations 
provided for all classes of passengers. Full information is cheerfully fur- 
nished on application to E. L. Lomax, G. P. & T. Agent, Omaha, Neb. 

THE COMMERCIAL ELECTRIC COMPANY, Indianapolis, Ind., is un- 
able to meet the demands of its rapidly increasing business in its former quar- 
ters, although it had taken possession of two buildings adjacent to its main 
building within the last year, and the very large increase in the earlier months 
of 1903 over all previous records made it necessary that it hasten its former 
plans of enlargement. It is now able to announce that it has new quarters 
of suitable size to enable it to maintain good deliveries on all its standard ap- 
paratus. This plant is located perfectly for manufacturing purposes, and is 
fitted with modern equipment in all respects. The present plant has a capacity 
of fully four times that of the old one, but the rapid increase in orders has 
rendered it necessary to make further extensions as soon as possible. ‘he 
factory site is amply large to accommodate all necessary extensions, and the 
best of service is assured in connection with everything in its line. The new 
address is West 21st Street & Northwestern Avenue. 


AUTOMATIC FIRE ALARM.—The “Copenhagen” thermostat, manufac- 
tured by the Copenhagen Automatic Fire Alarm Company, Sheboygan, Wis., 
is claimed to be exceedingly sensitive to changes in temperature, and the in- 
stant the temperature reaches the acting point the electric circuit is closed 
and the location of the excessive heat is indicated on an annunciator. ‘The 
device is fastened to the ceiling of the room to be protected and electrically 
connected with the annunciator and one or more alarm bells. The bell con- 
tinues to ring as long as the abnormal heat exists. The importance of a device 
of this sort may be appreciated from the fact that a fire, as is well known, can 
be more easily extinguished in its earliest stages, and this device is designed 
to indicate the existence of a fire and its location in its incipient stages and 
thus enable the taking of prompt meausres to extinguish it. It is a very 
simple device and the contact is made with a sharp snap. It is dust proof and 
there is no danger of closing the circuit accidentally by jarring. Testimonial 
letters indicate that the Copenhagen thermostat is doing its work well and has 
been the means of saving much property from destruction. 


(X9) Record of Electrical Patents. 





App. filed Dec. 29, 1902. A stretched cord normally holds a dridging piece 
out of contact with two terminals. 

730,869. ELECTRIC RAILWAY; William M. Brown, Johnstown, Pa. App. 
filed July 29, 1902. In a button contact system the car magnet sometimes 
picks up stray pieces of iron and carries them against the rails of the 
branch tracks, causing a short circuit which is liable to open the circuit 
breaker at the power station. To avoid this, portions of the branch track 
are connected with feeders carrying a low current, merely enough to propel 
the cars, but not sufficient to cause a disturbance of the system. 

730,891. MEANS FOR OPERATING ALTERNATING CURRENT ELEC- 

TRIC MOTORS; Rudolf Eickemeyer, Yonkers, N. Y. App. filed July 6, 

1894. A rotary switch acting to intermittingly short circuit sections of the 

field coils which are unsymmetrically located with reference to the con- 

nections with the supply terminals, the coils being freed from short circuit 
after the initial rotation of the armature has been accomplished. 
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730,893. ELECTRICAL TRANSFORMER; Augustine R. Everest, Lynn, Mass. 
App. filed May 8, 1902. The main cover of the transformer is provided 
with a small cover affording access to the connection board. 

730,898. ELECTRIC-ARC LAMP; Richard Fleming, Lynn, Mass. App. filed 
Sept. 22, 1902. (See page 1102.) 

730,899. MULTIPHASE ARC-LAMP; Richard Fleming, Lynn, Mass. App. 
filed Dec. 22, 1902. (See page 1102.) 

730,906. FUSE TERMINAL; William R. Goodman, Chicago, Ill. App. filed 
April 3, 1902. The end piece embraces two sides of the fuse strip. 

730,967. DYNAMO ELECTRIC MACHINE; Henry G. Reist, Schenectady, 
N. Y. App. filed Feb. 27, 1897. The flanges which support the overhang- 
ing ends of the coils are so constructed as to be only slightly magnetized 
and thus react only slightly on the winding. 

730,975. CONTACT DEVICE; Howard R. Sargent, Schenectady, N. Y. App. 
filed Aug. 31, 1900. Details of a branch plug. 

731,000. CONTROLLING ELECTRIC BOOSTERS; Merle J. Wightman, West 
New Brighton, N. Y. App. filed June 5, 1901. The booster is provided 
with means for demagnetizing its field when the driving motor ceases to 
operate; this prevents it from running away under the current of the feeder 
circuit. 

731,005. PLUG-FUSE; Herbert C. Wirt, Schenectady, N. Y. App. filed 
March 24, 1902. (See Current News and Notes.) 


731,016. INSULATED JOINT FOR RAILWAY RAIL JOINTS; Bancroft 
G. Braine, New York, N. Y. App. filed Oct. 22, 1900. Details. 


731,025. ELECTRIC ARC LAMP; John L. Davies, London, Eng. App. filed 
Feb. 11, 1902. General improvements relating to the frame work and the 
arrangement of the regulating mechanism thereon. 
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730,858.—Telegraph Instrument. 


731,029. METHOD OF UTILIZING THE ENERGY OF WAVES; Reginald 
A. Fessenden, Pittsburg, Pa. App. filed May 4, 1903. (See Current News 
and Notes.) 

731,035. DIAMAGNETIC SEPARATOR; Elmer Gates, Chevy Chase, Md. 
App. filed March 1, 1900. (See Current News and Notes.) 

731,036. DIAMAGNETIC SEPARATION; Elmer Gates, Chevy Chase, Md. 
App. filed March 1, 1900. (See Current News and Notes.) 

731,037, DIAMAGNETIC SEPARATOR; Elmer Gates, Chevy Chase, Md. 
App. filed Jan. 13, 1903. (See Current News and Notes.) 

731,038. DIAMAGNETIC SEPARATOR; Elmer Gates, Chevy Chase, Md. 
App. filed March 1, 1900. (See Current News and Notes.) 

731,039. DIAMAGNETIC SEPARATOR; Elmer Gates, Chevy Chase, Md. App. 
filed March 1, 1900. (See Current News and Notes.) 

731,040. DIAMAGNETIC SEPARATION; Elmer Gates, Chevy Chase, Md. 
App. filed March 19, 1900. (See Current News and Notes.) 

731,041. DIAMAGNETIC SEPARATOR; Elmer Gates, Chevy Chase, Md. 
App. filed March 19, 1900. (See Current News and Notes. ) 

731,042. DIAMAGNETIC SEPARATION; Elmer Gates, Chevy Chase, Md. 
App. filed March 19, 1900. (See Current News and Notes.) 

731,043. SEPARATING DIAMAGNETIC METAL FROM SANDS, ETC.; 
Elmer Gates, Chevy Chase, Md. App. filed April 14, 1900. (See Current 
News and Notes.) 

731,044. DIAMAGNETIC SEPARATION; Elmer Gates, Chevy Chase, Md. 
App. filed April 14, 1900. (See Current News and Notes.) 

731,045. DIAMAGNETIC SEPARATOR; Elmer Gates, Chevy Chase, Md. 
App. filed April 14, 1900. 

731,056. ELECTROMAGNETIC VIBRATING REED; Sterns F. Jones, Brook- 
lyn, N. Y. App. filed Sept. 23, 1902. The reed is mounted between 
springs which give it a return impetus after each stroke. 
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731,125. CARRIER; Stuart H. Patterson, Plainfield, N. J. App. filed Dec. 


19, 1902. The track is divided into sections which are magnetized suc- 
cessively to attract the wheels of a vehicle, the switching mechanism being 


the wheels themselves coacting with contacts on the rail. 


731,166. ELECTRIC TELEPHONE SYSTEM; Hiram D. Currier, Ottawa, 


Ohio. App. filed May 16, 1902. (See page 1099.) 

731,195. WATER-TIGHT UNION FOR LEAD CABLES; George L. Martin, 
New York, N. Y. App. filed March 4, 1903. Details. 

731,209. RESISTANCE SET; Edwin F. Northrup, Philadelphia, Pa. App. 
filed March 20, 1903. (See Current News and Notes.) 





730,891.—Means for Operatrng Alternating Current Motors. 


731,210. RESISTANCE SET; Edwin F. Northrup, Philadelphia, Pa. App. 
filed March 31, 1903. (See Current News and Notes.) 

731,279. ELECTRIC CLOCK; Joseph A. Carruthers, St. James, Victoria, 
Australia. App. filed Oct. 10, 1902. Details of construction. 

731,280. ELECTRIC CLOCK; Joseph A. Carruthers, St. James, Victoria, Aus- 
tralia. App. filed Oct. 10, 1902. Details of construction. 

731,284. TROLLEY ARM; Judson T. Cousins, Norwich, Conn. App. filed 
May 12, 1902. The trolley harp is readily removable from the end of the 
pole in order to change wheels. 


731,298. ELECTRIC CONTROLLER; George W. Gilmore and David Ken- 
dall, Alliance, Ohio. App. filed March 12, 1903. A starting box having 
a brush holder which automatically acts to insure good contact between the 
brushes and the pieces electrically engaged thereby. 

731,308. METHOD OF PRODUCING ELECTRODES FOR ELECTRIC AC- 
CUMULATORS; Ernst W. Jungner, Stockholm, Sweden. App. filed Aug. 
5, 1901. The method of making carriers for active masses of accumulator 
electrodes that are chemically indifferent to alkaline solutions, which con- 
sists in placing a suitable cathode and a suitable metal plate as anode in a 
solution of an alkali-metal hydrate containing alkali-metal chloride and 
passing a current of electricity. 

731,339. APPARATUS FOR HEATING FLUIDS OR FLUID MIXTURES; 
Frank S. Chapman, Kenton, Ohio. App. filed March 28, 1901. Electrically 
heated plates are inserted in a pipe which carries the fluid to be heated. 

731,364. ELECTROMAGNETIC-TRACTION-INCREASING APPARATUS; 
Albert A. Honey, Tacoma, Wash. App. filed Dec. 28, 1901. (See page 

1102.) 





731,365. ELECTROMAGNETIC-TRACTION-INCREASING APPARATUS; 
Albert A. Honey, Tacoma, Wash. App. filed Dec. 28, 1901. (See page 
1102.) 
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731,125.—Carrier. 


731,375. ELECTRIC CONTROLLER FOR ELECTRIC MOTORS; William 
K. Liggett, Columbus, Ohio. App. filed Dec. 22, 1902. General improve- 
ments in the construction of a motor controller for elevators whereby 
positive contacts are obtained and a proper operation of the reversing, 
starting and resistance switches is accomplished. 


731,382. DEVICE FOR ATTACHING DYNAMOS TO RAILWAY CARS; 
James F. McElroy, Albany, N. Y. App. filed Jan. 11, 1900. The dynamo 
is mounted to swing from the center of the truck so that its armature 
shaft will always be parallel to the axle from which it is driven. 


731,400. TERMINAL TIP FOR ELECTRIC WIRES; Harry L. Worthing- 
ton, New York, N. Y. App. filed Feb. 27, 1903. The tip has a pair of 
wings around which the end of the wire is fitted, and separate means for 
clamping the wire to the tip. 
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Rubber Insulation AI Rubber Insulation 
THE E STANDARD FOR RUBBER INSULATION 
= 


Okonite Tape, Manson Tape, Candee Weather-Proof Wir: 
NITE co., Ltd. 


EDuraat Cheever ¢™*ee"» |= 253 Broadway, New York oo oe 


GLASS CO, “se 


Manufacturers of 


GAS AND ELECTRIC 


ALL OUR WIRES---NEW CODE STANDARD em 


NEW YORK INSULATED WIRE COMPANY 
Main Office : 114 Liberty Street, N. Y. Branches : CHICAGO, 192 Desplains St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 33 Second St. 


INDIANA RUBBER AND INSULATED WIRE GO, | The Kilbourne & Clark Co, 


816 SEconD AvE., SEATTLE, WASHINGTON. 
















ww. FF. WEISS 
CERTIFIED PUBLIC ACCOUNTANT. 
Telephone, 6063 Cortlandt 128 BROADWAY NEWYORK 





Manufacturers of 


















Paranite Rubber Covered Wires and Cables, Jobbers and dealers in everything | | of inancll cou los.traminations an reports 
UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE. ELECTRICAL ship my 
TELEPHONE, TELEGRAPH, AND FIRE ALARM CABLES. GAS AND ELECTRIC FIXTURES. | | Introduction of Efficient methods of account- 

>» All Wires are tested at Factory JONESBORO, IND. SEE PAGE 295 ing adapted to special conditions. 





Manufacturer of 
EMPIRE ELECTRICAL INSTRUMENT CO., 
insulated Electric \WA/ire 654 HUDSON ST., NEW YORK 
FLEXIBLE CORDS AND CABLES. 


200 and 202 North Third Street, PHILADELPHIA, PA.. , ¢ SPECIAL bb BELT 


NAME PLATES amma | = 


. | oe foes EMPIRE © Sisc.ema" 


NEW YORK s Ye . Liberty St, 
B. anager. 
BOSTON, MASS., a Manager Street, 


par Apeiegt TA, pi, Manager 116 N. 34 St, 
A. M. Me ib, Manager. 





Every electric light and a Gt. 100m WO. 
plant should be provided with 


Bristol’s Recording 









Volt and Ammeters ‘ Phono-Electric’’ Wire 
a es continuous recor y 
Ee EO RT a APPS and night. Send for circular. “IT’S TOUGH” 






THE BRISTOL Co. 


N. Yeon, Tlnerty "4 Reliable and lasting wire for Trolley, 


Telephone and Telegraph lines. 
RUBBER COVERED 


WIRES AND CABLES. | | Priegeport, Brass Co. 
National India Rubber Co., sristou, R'v. 


CONDUIT & CABLE COMPANY JENKINS BROTHERS’ VALVES 
NATIONA ee eB EU PG Bes tenutacturers Bare Copper Wire and Cable Perfectly tight under all pressures of steam, oils or acids. 


Warranted to give satisfaction under the worst conditions. 
PAPER INSULATED ¢ INSULATED CABLES for Telephone, Telegraph. Electric RECEIVED THE HIGHEST AWARD—COLD MEDAL — AT THE 
Light and Power. CEMENT LINED PIPE FOR CONDUITS. 


PAN-AMERICAN EXPOSITION. 
Executive Offices, Times Building, New York, N. Y. Insist on having the genuine stamped with Trade Mark, (a), 


JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago, 


INSULATED 
SIMPLEX 282 
CABLES... 


Rubber Covered, Weatherproof, Underground and Submarine, 
WESTERN SELLING ACENT 


H.R. Hixson, simplex Electrical Company, 


137 Monadnock Block, CHICAGO. 110 State St., BOSTON, FASS. 





A. BECKER ENG, GO. gz4,Wieys.t™ 


























ALPHABETICAL INDEX TO ADVERTISERS, Paces 28 AND 30. C.assiFiep List oF ADVERTISERS, PAGES 31, 32, 34 AND 36. 
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IN SHEET OR WIRE FOR ALL PURPOSES 


51 to 255 New Jersey B.R. Ave. NEWARK, Wi. J. 


EMPIRE WIRE 





COMPANY 
Manufacturers of 
BARE and TINNED COPPER WIRE and SILK and COT- 
omane ay TON COVERED MAGNET WIRE 
Lieber Code 92 William Street, NEW YORK 





ELASTIC INSULATING VARNISH 


@eoond POINTS: 


I. Acid free. Guaranteed not to show verdigris. 

2. Very high voltage resistance. 

3. Will stand hot oil and extreme heat for a long 
period without showing the slightest deterior- 
ation, 





WRITE 


A. 0. SCHOONMAKER 


221 FULTON ST., 
NEW YorK, 





cm MICA 
VULCANIZED FIBRE 


Highest grade for electrical insulation and mechanical 
purpeses. In sheets, tubes, rods and special shapes 


CATALOGUE AND SAMPLES ON APPLICATION 
VULCANIZED FIBRE CO.,, - - Wilmington, Del, 
2 Rm SPLITDORFE 


COILS 


ARE THE STANDARD 


C.F. SPLITDORF, ‘7 YARPEwaAzER St.. 


HIGH GRADE 


















hy HoT 


FRANK N. PHILLIPS, Pres. EUGENE \*, PRILLIPS, E. ROWLAND PHILLIPS, Vice-Pres, 
©. H. WAGENSEIL, Treas. Genera! Manager. ©. R. REMINGTON, JR. Secy, 


American Electrical Works } 


PHILLIPSDALE, R, I. 


Bare and Insulated Electric Wire 


Electric Light Line Wire 


Railway Feeder and Trolley Wire 


Galvanized Iron Wire and Strands 


New Yorx: W. Watson, 26 Segtands St. 


Cuicaco: F, E. onghoe 82 Lake 
Montreat: Eugene F. . Phillips’ Electrical Works. 





STIGLAC 


For Sticking Mica, Paper, Cloth, Glass, Etc. For Sticking any 


material to Oiled Pressboards. For Brushing 
on Fine Wire Coils. 


ADVANTAGES: 


I. Will stick to wet or oiled surfaces. 
2. Dries in a few minutes. 

3. Better and cheaper than Shellac. 

4. Is not affected by water, heat or oils. 
5. Voltage resistance, 10,000. 


We make Insulating Material for Every Purpose Demanded by the Electrical Trade. Write for Samples and Particulars. 


EMIL CALMAN & Co., 22n7732% 


‘ 





WRITE FOR OUR CATALOGUE OF 


*»* ELECTRICAL BOOKS « 


LAVITE 


beats rubber or fibre for insulation because it is one of 
the most refractory of substances and there is nothing in 
it to conduct an electric current. Heat does not affect it. 


LAVITE 


is the material, under a new name, that has already won 
great reputation for itself and its manufacturers. 


The word LAVITE bas been registered by us to cover all forms of insu- 
lation and will be fully protected. 


D. M. STEWARD MANUFACTURING CO. 


CHATTANOOGA, TENN. 


8 Jay Street, New York. (2) 57 Washington St., Chicago, Ill. 


a 















World’s Record 
187 MILES 


on a single charge 
in Electric Stan- 
hope, Aug, 7, 1901, 
at Chicago, Illinois 
Bulletin on re- 
quest 

















<< wEmE a: WO 


a 


POF TEF 


HOLD ALL WORLD’S RECORDSI!I 


ACCUMUL As 
TOR PLANTS 
CORRECT IN 
EVERY DETAIL 
Higher Efficiency 
Longer Life than 


any other type’ 
Send for tests 


CATALOGS AND REPORTS MAILED ON REQUEST. 
PORTER. BATTERY CO., Genera! Offices, Monadnock Block, CHICAGO, ILL. GENERAL WORKS: WAUKEGAN, ILL. 







STORAGE 
BATTERIES 























R.R..Lighting Cells 


R.W. Hunt & Co. Test 
SHOWS 
Average LIFE 










AUTOMOBILE 
BATTERIES 
Lightest, Simplest 


|The only Battery 
guaranteed (Five 
Years Service) 
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An INCANDESCENT LAMP represents a large investment of capital, ingenuity and skilled workmanship, itis sold at a price so low as to necessitate eternal 
vigilance in cutting costs to a minimum. A successful lamp manufacturer cannot afford to experiment with poor materials. This explains the popularity of 


BAKER é CO.’S PLATINUM 


408 N. J. R. R. AVE., NEWARK, N. J. We buy and Refine Platinum Scrap also. 120 LIBERTY ST., NEW YORK. 


Electric 
Heating 
In all its 

Branches 


AMERICAN ELECTRICAL 
HEATER COMPANY, 


DETROIT, MICH. 
() 




















Melntire’s Patent Connectors and Terminals, 
- FUSE WIRE, FUSE LINKS AND STRIPS. 
A Com plai nt.... || 7eO. McIntire Coz, 13 and 15 Franklin St., Newark, N. Jo 


of the 


Gonda Cell. 


We have received the following letter: 














able tool of its kind on the 
market. The jaws are re- 
versible and renewable— 
are of special quality tool 
steel], and so constructed as 


66 THE LINEMEN’ S FRIEN 99 Saves time, money and labor. Is the 
toughest, strongest and most service- 






to stand up and not work 
loose. 


For particulars send for our Green Book of Hardware Specialties 


UTICA DROP FORGE & TOOL CO. SMITH, HEMENWAY & CO. Corp. 
Mfrs. of Nippers and Plyers. Mfrs. of Cutlery and Hardware Specialties. 


96A Broadway, New York City, N. Y. 





“Cc. B. HIBBARD 
Dealer in eae Clocks, ‘Jewelry 
and Silverware, 
Pulaski, N. Y. 
‘fhe Leclanché Battery Co. 
aang y -- 
have been using 4 cells of 
Gonda euler in two f-winding 
clocks for the past twelve years and 
have replenished them several times 
with zincs and sal-ammoniac. The 
black blocks and the carbon are the 
same that were first put in; but now 
they do not seem to work as well and 
I write to ask what is the matter ? 
Yours truly, 
Cc. B. HIBBARD.”’ 






























If you were told that you could save $50 on every 
$100 you spent on lubricating oil, you would wonder 
how it was done. 

We say you can do it, and guarantee our 


CROSS OIL FILTER 


to do it for you. P s 
Send for one on 3° days’ trial, and if it is not 
exactly as represented return at our expense. 























That’s what we want to know: 
What's the matter with the Gonda, 
; when it only works 12 years ? 


THE LECLANCHE BATTERY CO. 
411-117 East 131st Street, NEW YORK 


ELECTRICAL WORLD 
and ENGINEER 


is more widely quoted abroad than 
any other electrical journal published 


“Your Filter is doing all we expected of it.’ 
Whitin Machine Works, Whitinsville, Ben 


THE BURT /iFG. CO., Akron, Ohio, U.S. A. 
Largest Mfrs. of Oil Filters in the World. 
















IS MORc WIDELY QUOTED ABROAD THAN ANY 


FLECTRICAL WORLD and ENGINEER OTHER ELECTRICAL JOURNAL PUBLISHED 


2 Trolley Line Material == 


For Single and Double Trolley Line Construction. 


Anderson Line Material has had a practical test of about 14 years in 
service, and is universally standard. 


Albert & J. M. Anderson Mfg. Co. 


Main Office and Factory, Boston, Mass. 














Philadelphia, Girard Trust Bidg. Chicago, Standard Rwy. Material Co., Agts. San Francisco, Messrs. Eccles & Smith, Agts. 





New York, 135 Broadway. 





NEW YORK 


Storage Battery Installations for Railroad 
Regulating, Lighting, Power and Isolated Plants. 
Gould Counter E. M. F. Booster Systems 


SALES OFFICES: 
Boston, 53 State Street Chicago, Rookery Building w York, 25 W. 33d Street 
Century Electric Company, San Francisco, Cal. Pittsbure Engineering PR Ming Pittsburg, Pa. 


WORKS: DEPEW,N. Y. 
















2 
Bulletin No. 2 Describing «* Gould Booster Systems ’’ on Application 
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ee eeeenemen ene ne Ee ae 


ae 
* 

‘ 
ae 

: 
fe 
ah 
| 
i 
{i 





4 





QUEEN 


ELECTRICAL WORLD anp ENGINEER. 





JUNE 27, 1903. 





INSTRUMENTS 


Q oO Cat. T. Electrical Test Instruments 
VEEN & Cc "7 INC. Circ. 1-90 “ieters—Portable and Switchboard 


. ble Testi Set 
1IO10 Chestnut St., Philadelphia, Pa., U. S. A. SS: 267 260s Seite Apearetes 
SS Fifth Avenue, NewRhYork. | Ge ts tian aea 








Flectrical Testing 
Instruments 


ELECTRICAL MEASUREMENTS 


Accurate measurement is the keqse ig\ 
success in Electrical Industries. e ' 


rical Instrument Co. 
Waverly Park, Newark, N. J. 








WESTON Fiect 










ILLUMINATED WE : 
DIAL STON aRD are specialists in this line and have been 
ef high grade and in great variety. STATION rr Di : for so ewer tang our product is a — 
free ortable irec tested rather than an experimental one. 

CS ee “peeens. INSTRUMENTS. Reading Voltmeters : \ 
These instruments ae ae ae OHMMETERS, CONDUCTIVITY BRIDGES, 
are constructed ammeters, Wattme- POTENTIOMETERS, TEST SETS, BRIDGES, 














upon the same gen- 
eral principle’ as 
our regular Stan- 
dard ortable Di- 
rect Current Volt- 
meters and Ammet- 
ers, but are much 
larger, and the 
working parts are in 
closed in a neatly 
designed dust-proof 
cast-iron case which 
effectively shields 
the instruments 


from disturbing in- Weston Standard Illuminated Dial Sta- 


fluences of external 





tion Ammeter, Style 


ters and Voltmeters, 
for Alternating and 
Direct Current Cir- 
cuits. 

Our portable in- 
struments are recog- 
nized as standards 
throughout the civ- 
ilized world. 

Our Semi-Portable 
| aboratoryStandard 
Voltmeters and Am- 
meters are still better. 

They are the 
most reliable, abso- 
lute standards for 


GALVANOMETERS, CONDENSERS, ETC. 


X-Ray and Wireless Telegraph Coils, Tubes, 
Fluoroscopes, etc. 


Send for Catalogs. 


THE WILLYOUNG & GIBSON CO., 
32 W. 13th St., New York. 





magnetic fields. Laboratory use. 


Bertin—European Weston Electrical Instrument Co., Ritterstrasse, No. 88. 
Lonvon—Elliott Bros., Century Works, Lewisham. 
Paris, France—E. H. Cadiot, 12 Rue St. Georges. 


New York Office, 74 Cortlandt Street. 





“ LEEDS’? PORTABLE TESTING SET. 


JAMES G. BIDDLE, "4,chestest. 3 


INTERNATIONAL BRASS & ELECTRIC CO. inc. 





(12) 







The Electro-Dynamic Company 





76 Beekman St., SOI 
NEW YORK. , ~~ Sores 
a. 212 to 226 IONIC STREET, PHILADELPHIA, PENNA, Pas 
Geer Cable Address, Edco. A. B. C. Code. 
Press Work, 
Fiae Wire 





Dynamos, Motors, Knife Switches, Electrical Steer- 
Fxperimental Work, Small Machinery. ing Gears, Engine Room Telegraphs, Revolution | 


| we for our ee veiishaiiaai Books | Indicators, and Marine Specialties. | 


Voltmeters, Ammeters, APPARATUS 
and Volt-Ammeters \<\< Ss 


Pocket size, but large enough to secure accuracy 
and a fair scale reading. Various ranges and 
combinations. 


SEND FOR CIRCULAR 


L. M. PIGNOLET 
78 Cortlandt Street - - NEW YORK 


Western Representative 
GOLTZ ENGINEERING CO. 1504 Monadnock Block, Chicago, ig, 


The men with whom you wish to do 
business are readers of ELEcTRICAL 
WorLp AND ENGINEER. | 


























THE DELTA PORTABLE TESTING SET 


THE DELTA 
UNIVERSAL GALVANOMETER 


THE AYRTON SHUNT 












Fisher Cable Testing Sets Lineman’s Fault Finder 
Leeds & Northrup Ohmmeter Leeds & Northrup Portable Testing Set 


THE LEEDS & NORTHRUP CO. 


(Successors to Morris E. Lerps & Co.) 


259 N. Broad Street, 









Philadelphia 


JEWELL 


ELECTRICAL INSTRUMENT CO. 


61 Union Park Ct, CHICAGO 


DEAD BEAT, PERMANENT MAGNET BABY 
SWITCHBOARD AMMETERS AND VOLTMETERS 


CABLE TEST SETS 
X-RAY MACHINES 







CONDENSERS 





MANUFACTURED AND SOLD BY 


FOOTE, PIERSON & CO., °**** new vorx city 


CORRESPONDENCE SOLICITED. WRITE FOR CIRCULARS, 


















WRITE FOR OUR CATALOGUc OF 


*%* ELECTRICAL BOOKS »«™ 





’ BULLETIN W. cas hin 
Diam. of Base 6% inchea, ANY RANGE SCALE UP To i150 amp. $ { 5. 00 
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— —— 
INDUCTION) | Fan Motors 


INTEGRATING 
WATTMETERS 













Efficient Economical 


Ornamental Noiseless 


TYPE K 
SEPARATE SEAL PATTERN 





Western Electric | 
Company 


Chicago New York ) 
Saint Louis—Denver—Philadelphia | 








ae Knife Switches 


. ALL SIZES... 











Special Features: 
Twin blades, 
Adjustable for Wear. 
Spring Clips. 
Hinges are fastened 





COMPACT AND SYMMETRICAL 


ACCURATE AND _ SENSITIVE by bolts, not 
EASY TO INSPECT OR ADJUST machine screws. 
Spring Washers, 

HARD TO TAMPER WITH OR STOP Polished or 

Plain Finish. 


TERMINALS SEALED IN SEPARATE CASE 


FORT WAYNE 
ELECTRIC WORKS 


MAIN OFFICE AND FACTORY: 
FORT WAYNE, IND. 


We also manufacture Plugged Steel 
Boxes, Panel Boards and the 
Erickson Insulators. 


THE BOSSERT 


ELECTRIC 
CONSTRUCTION CO., 
Utica, N. Y., U. $. A, 


ecetuibeiehnnsiieectiideaataaall 
BRANCH OFFICES IN PRINCIPAL CITIES | a daw BOSTON 
R. B. Corey Havemeyer Building F. B. Smith, 170 Summer Street 
154 CHICAGO TORONTO, ONT. 
W. P. Crockett, 211 Jackson Blvd. C. W. Bongard, 78 Bay St. 





SAN FRANCISCO: John R. Cole, 33 Second Street 














ee 
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PANEL BOARDS 


FOR USE WITH EDISON PLUG FUSES 
WITH AND WITHOUT SWITCHES 


SLATE FRAMES, DOOR LININGS, ETC. 


EDISON PRIMARY BATTERIES 


Formerly Known as Edison-Lalande. 





ee ONL yan 
LOC CTION 
NLL NOT FREEZE 
LIQUID TIGHT 
CELLS FOR 
PORTABLE WORK 






FOR Hl 
GAS ENGINES Mi, Loy ie 
SLOT MACHINES ! i pe “pel MH 
AUTOMOBILES — | , 
i ee " - i manuracronime . 
CROSSING BELLS ||) Hh 
SMALL MOTORS | | 
ETC 


Full Description 
in Booklet No. 1 
83 Chambers Street. 
i!) ? Chicago Office, 
| 304 Wabash Avenue. 





JHE REUTERDAHL 
St BATTERY 


Lightest. 

Largest Capacity. 

Most Durable. 

Types for all Purposes. 

Our Dry Storage Cell 
is a Wonder. 












Send for Complete Catalogues and Bulletins 


All Types of Panel Boards, Switch Boards, Knife Switches, Etc. 






ho gl ZIMDARS & HUNT WRITE FOR BULLETIN E. 
age Orecawich St. 52-54 Grove Street 127 Fifth Avenue 
NEW YORK 





New York 









NEW STANDARD SPECIALTIES 


NEW STANDARD DRY BATTERY made inal! sizes and shapes for Tele 
i Electro-Medical, Cautery, Automobiles, Launches, and all open circuit 





ork. 
FLASHLIGHT, $2.00 
GASLIGHTERS that will last a year without renewal of battery, $1.50. 


GAS STOVE LIGHTER, $1. 
Other goods and useful devices operated with dry cells. 


WILLIAM ROCHE, 42 VESEY ST., N. Y. CITY. 


Battery Brand 


PANTIGR TT AOWIANTAD. AT 3 SAL AMMONIAC 
BLUESTONE 
: NEW EVERYTHING 2°! - 287 ; I al etter, 
ENCLAND’S RURAE TONG BRQMeRTG | | Smoacee THE ROESSLER & HASSLACHER CHEMICAL CO. 
Ha AT ae foram ULLEN CELL@. - 
Cr eee 





. SEND FOR CIRCULARS AND PRICES 


LEON W. PULLEN ELEC. CO. 
618 Chestnut St., Philadelphia, Pa 





ware Fon uk, ELECTRICAL BOOKS 





ELECTRICAL WORLD AND ENGINEER IS THE PIOEEER ELECTRICAL JOURNAL IN EXPORT AS _ IN 
ALL _OTHER MATTERS—IT GOES ALL OVER THE WORLD | 
: 1, OVER THE WOK | 





THE WILLARD STORAGE BATTERY 


Manwiacured THE WILLARD STORACE BATTERY CO., *? W220. 2858 Sino 
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Why Not Buy the Best. 


We make the only AUTOMATIC STORAGE 
BATTERY that will not get out of order or 


deteriorate in efhciency during its lite. 


i We guarantee our complete installations for 


a small per cent. per annum for 5 years. 


Special prices made on large installations. 


Send for descriptive catalogue and price list. 


The Hatch Accumulator Co., 


ROLAND AND CRESCENT STREET, 


Charlestown District, BOSTON. 





IS MORE WIDELY QUOTED ABROAD THAN ANY OTHER 


ELECTRICAL WORLD and ENGINEER f.2ciictiicetht poscionen, a SY oS 
DUNCAN INTEGRATING WATTMETER 


DIRECT CURRENT LIGHTING AND POWER. 


Most accurate and Up-to-date Meter upon the Market. 


DUST PROOF " 
O CONSTANTS 
. SENSITIVE Duncan Electric Mfg. Co. 
GOOD MAGNETS Lcihianditten, Val, 


LARGE DIAL 
SEND FOR DESCRIPTIVE BULLETIN: ELECTRICAL Waa eeind CO.” Baltimore: Ma. 


MAGNETIC SUSPENSION 


STANLEY RECORDING WATTMETERS 
NO WEAR NO REVENUE LOST 
NO FRICTION. ALL CURRENT USED RECORDED. 


Send for description and book full of good information 


“ ABOUT METERS ” 
STANLEY INSTRUMENT CO., GREAT BARRINGTON, MASS., U.S. A. 


EUROPEAN OFFICE, 23 Boulevard des italiens, Paris, France. 


SALES FOR PACIFIC COAST— JNO. MARTIN & CO., San Francisco, Cal., Los Angeles, Cal., and Seattle, Wash. 
AGENTS FOR COLORADO, IDAHO, MONTANA, NEW MEXICO and WYOMING—THE HENDRIE & BOLTHOFE MFG. & SUPPLY CO., Denver, Colo. 


FOR MEXICO—VICTOR M. BRASCHI & BRO., Mexico City. 
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OFFICES, FACTORIES, 


woe: Hungerford Electric & Mfg. Co, *s* 

















Underground transmission without conduits or lead encased cables. 


The only absolutely perfect system of Electrical Transmission for all volt- 
ages up to 150,000. 

Perfect safety. Low cost. Permanent. No expenditure for maintain- 
nace. In use five years without a cent for repairs. 









Not affected by changes of temperature or climatic conditions. 


We will execute contracts of any dimensions. Telephone, Telegraph, 
Railway or Power. 







Write to us before concluding your plans. 






American Steel & Wire Co. 


Chicago New York Worcester Denver San Francisco 


RAIL BONDS 


ELECTRICAL WIRES 
SPRINGS 
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Habirshaw 
Wires 


USED THROUGHOUT 


HANOVER BANK BUILDING 


_ PINE and NASSAU STREETS, NEW YORK 

Wired by UNITED ENGINEERING and CONTRACTING CO, 
13.21 PARK ROW, NEW YORK 

IS THE STANDARD OF AMERICA FOR 


Habirshaw PERFECT INSULATION 


JUNE 27, 1903. 
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THE INDIA RUBBER AND GUTTA 
PERCHA INSULATING CO. 


Sales Offices, 15 Cortlandt Street, New York. 
Office and Factory, Glenwood Works, Yonkers, N. Y. 





ey WIRES ome | (Chicago Insulated Wire Co. 


For Every Service 
4 For Underground, Aerial and Submarine Chicago office : 
use, “ SAFETY” wires and cables have the . 

endorsement of some of the largest users in Room (5 Marine Bid., Chicago. 

Ry the United States. 
Factory, Sycamore, Ill. Long Distance Telephone 11. | 

THE SAFETY INSULATED WIRE & GABLE CO. ‘ilkiniesiaiiigaihies 

114-116 LIBERTY ST., NEW YORK. _ 
High Grade Weatherproof 


Slow Burning Weatherproof 





Slow Burning Wire 


Bare and Insulated Copper Cables 
(Capacity 1,000,000 C, M.) 


Bare and Insulated Iron Wire 
Magnet and Annunciator Wire 


Galvanized Strand 1-2 inch and finer 
in car loads or reel lots 


DEBLING 


Telephone Cables 
Power Cables 
Mining Machine Cables 


JOHN A. ROEBLING’S SONS CO, 


TRENTON, N. J. (3) 







PRICES AND SAMPLES ON APPLICATION 
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For Railway, Telephone, 
CEDAR re Telegraph and Electric 
Light Use. Pine Painted 
Cross-arms and Oak Pins—Cedar Ties. 
rti ards in Michigan. Monroe yard nearest customers. Weare not Jobbers. 
ef Bye tem rm, 20 years in the CEDAR business, Good dispatch. 


W. C. STERLING & SON, MONROE, MICH 


CENTRAL MANUFACTURING CO... c**vaites 


Manufacturers and Dealers in 


YELLOW PINE CROSS ARMS, LOCUST PINS, OAK 
PINS: ELECTRICAL MOULDINGS, oy BRACKETS 


RCE STOCKS ON HAN 


LA 
Delivered prices quoted cars, your city, 1D. quantity. 
ee Write us. 


Buy 









Paez se ties 







| | 
eR eal) 






POLES, TIES, TIMBER: 


Octagonal Sawn and ake und P Pg red) iS: ST CML ae cts 
for Electriciand Steam: Railroads, Telephone, Telegraph and Lighting: Companies: 


Ss. C. ‘STROCK, s . a 1 BROADWAY, NEW. YORK. 


SOUTHERN GEDAR POLES 


ARE THE BEST POLES IN THE WORLD. 


NO BUTT ROT. 277 Broadway, 

! D. W., PHELAN TRY THEM. ALL LENGTHS. NEW YORK. 
E[ AR | LES CEDAR POLES 
WRITE FOR A COPY OF OUR TELEGRAPH CODE FOR CEDAR PRODUCTS FROM 16 TO 70 


C. H. WORCESTER CO,, suite 1206 tribune.bidg., Chicago. FEET, 








WE HAVE A LARCE 
ASSORTMENT OF 
MICHIGAN WHITE 





Large Stock 


Michigan White 


CEDAR POLES 


Prompt Shipments O f Ou ali ty 


Kellogg Switchboard & Supply Co. 


CHICAGO 


@® 
HARGRAVES 
SPLICING CLAMP 
FOR TELEPHONE WORK. 


N6©—) THE CINCINNATI TOOL CO. 


BEST DESIGN 
FINISH CINCINNATI, OHIO, U.S. A. 


Write for Catalogue No. 441. 


marae MECHANICAL GONG 


Rings 375 times for each winding. Very powerful 
mechanism, strongly made, encased in iron, absolutely 
waterproof, Made for continuous ringing or single 
stroke as desired. 

FIRE ALARM SUPPLIES. 


Catalogue on request. 


EDWARDS & CO., 


144th St., and Fourth Ave., ~ NEW YORK, 


AGENTS—Western Electric Co., New York, Philadelphia, Chicago. 
American Elect. Co., St. Paul. (3) 


SELLING 


California Elect. Wks., San Francisco. 
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AFTER THE CONVENTION 


If you’ve gotten home yet, it’s time to think about that line work you have been 
putting off. Get Maltby’ ee, so you will be in shape to put in your Pole order 
and avoid further delay. rite to-day, 


LTBY LUMBER COMPANY 


312 PHOENIX BLOCK, BAY CITY, MICHIGAN. 
p.S.-We handle Cedar Ties, also, especially the ‘‘Trolley” kind and Poles to match. 







Standard 
Linemen’s Tools 


Seticing Clamps. Pliers, 
Pulley Blocks, Wire 
Grips, Wire Stretchers, 
Linemen’s Leather 
Goods Wire Reels, La- 
dies and Melting Pots, 
Tool Bags, Tree Trim- 
mers Post Hole Augers, 
Anchor Rods, Etc. (3) 


KLEIN’S CLIMBERS 


Catalogue Free. Send for one. 


MATHIAS KLEIN & SONS, 


87-A W. Van Buren St., CHICAGO ILL- 






THE PORTER CEDAR CO,|== BRADY MasT ARMS 


T. H. BRADY, New Britain, Conn, U. S. A. 
Producers of Telephone Poles. 20 and 25 | \yanufacturer of 
foot poles for rural lines a specialty. MAST ARMS, POLE and SWINGING 


Principal Office, SAGINAW, MICH. HOODS HOUSE BRACKETS and other 


Specialties for Construction Work. 
Yards at various shipping points. Catalogue and Prices Furnished on Application. 


aya: eee cee es ‘ cS 
nig eos 


CEDAR POLES 


THE VALENTINE CLARK GO., 
234 LA SALLE ST., CHICAGO, ILL. 









FOR TELEPHONE, 
TELEGRAPH, 
ELECTRIC LIGHT 
AND 
TRACTION USE. 







NIAAVAVGAGIASISAS ISIS SISSI SIS SIS SIS SISSIS SSIS SSSA SSSI SSIS SSS S SIA 


DIFFICULT WORK 


is our delight. 
It is a pleasure to prove our splendid facilities by 
turning out a hard job promptly and accurately, 


Special work invited. Special care and diligence 


always on hand. 
PORCELAIN FOR HIGH POTENTIAL. 
THE STAR PORCELAIN COPIPANY, TRENTON, N. J. 


DDD pp DDD DDD bb iia loi bob bbb ib ib b bi bbt bbb tat atat 


ALL NEW BOOKS 


on all branches of 


Engineering 


are for sale by the 
McGRAW PUBLISHING CO. 
Book Department 
114 Liberty Street, New York 
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BUY DIRECT FROM THE MANUFACTURER STOMBAUGH 


ONE OF OUR SPECIALTIES 


GUY 








ANCHORS 
“STRENUOOSEVELT” 
Because They Will Hold 












































STRENUOUS STRAINS 





Our cable boxes are made of 1%-inch finished lumber, all joints tongued 
apooves and white leaded, doors framed, hinges and locking device bolte and 
riveted. 

Painted two coats of asbestos paint inside, two coats of white lead outside; 
can be furnished with any make of terminal head. 


Lock nut cable terminals, lightning arresters or combination cable terminals 
wires W. N. MATTHEWS & BRO 
Used by the largest telephone companies. ° ° a 


Would be pleas2d to quote you. 


DISTRIBUTORS 
E. J. NOBLETT CO. cincsco, nt. 


800 Carleton Blidg., ST. LOUIS. 
PLEASE WATCH NEXT ISSUE. 


WRITE FOR PRICES, ETC., TO 





Tuerk Alternating Current Ceiling Fans 








1903 MODEL 


The high standard of excellence possessed by the Tuerk Alter- 
nating Current Ceiling Fans during the eight years that they have 
been on the market, will be fully maintained by the 1903 models. 

These Fans are now made with two and four blades, with 
and without Electrolier attachments, 


As will be seen by the cuts, no change has been made in the 
general appearance of the fans except that the electrolier at- 
tachments are now placed below the blades instead of above, 
as in former seasons. They are finished in Bower Barff, Bronze, 
Oxidized Copper, Nickel, Brush Brass, Ivory and Gold. 

Spread of Blades 60 inches, width of blades 8 inches, speed 
175 R. P. ., current consumed 100 watts. Cycles, 40 to 140. 
Voltage, 52 to 230. 





IF YOU WANT THE BEST, BUY THE ‘*‘TUERK”’ 


4-BLADE ELECTROLIER MODEL; Made with 2, 3 and 4 lights. 


Write for catalogue and prices, Send in your orders early. 


HUNTER FAN & MOTOR CO., Fulton, N. Y., U.S.A. 


General and Export Agents: E. B. LATHAM & CO., 39 Vesey St., New York, U.S.A. 
Western Agents: 


WESTERN ELECTRIC CO., Chicago, II. WESTERN ELECTRIC CO., 810 Spruce St., St. Louis, Mo. 
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THE STANDARD FANS 


THE STORY IN BRIEF 















Style “A”—Four 25-inch blades, 20 degrees angle, 200 R.P.M., 
95 watts, at full speed. Finished in three styles. 


Style “B”—Four 25-inch blades, 20 degrees angle, 200 R.P.M., 


I10 watts at full speed. Finished in three styles. 


500 V. Special—Four 25-inch blades, 20 degrees angle, 200 
R.P.M., 0.2 amp., finished in black enamel with gold lines, and 
lacquered brass trimmings. 

12-inch Desk or Bracket—1800 R.P.M., 40 watts, at full speed. 

16-inch Desk or Bracket—1500 R.P.M., 70 watts at full speed. 
Desk and Bracket Fans are adjustable in all direction, and fin- 
ished in black enamel with gold lines and lacquered brass trim- 


mings. 





Send for full line of new circulars. 


THE ROBBINS & MYERS CO. 


Main Office and Works, SPRINGFIELD, OHIO New York Office, 170 BROADWAY 
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General Electric Company’s 
Alternating and Direct Current Fan Motors 


a> MAY BE RELIED UPON FOR 
C- CONTINUOUS SERVICE 
SEASON AFTER SEASON. 









ON 





EVERY 






GENERAL OFFICE: 


Twelvetach swivel and trunnion Schenectady 9 N e wa Twelve-inch swivel frame alterna- 


frame direct current fan motor. ting current fan motor. 


NEW YORK OFFICE: 44 Broad Street. Sales Offices in all Large Cities. 

















(| 


BR.) KNAPP BATTERY Motors 


(4 SIZES.) 






Our complete new factory, rebuilt since the fire, has been enlarged 
and equipped with the most modern §machinery and we are now 
able to turn out our product in any quantity on receipt of order. 


No Waiting. No Excuses. No Delays. 


Knapp Electric and Novelty Co., 


507 WEST 51ST STREET, NEW YORK. 


pale 


™ ; We are designing and manufacturing for the Fall trade some of the newest ideas 
“a & Qin electrical novelties for the Holiday Season. Fall Catalogue ready about Sept. Ist, 





Street Railways 


THIS IS 


MADE FOR YOU 


BY THE 


American Electric Telephone Co. 


CHICAGO, ILL. 












14 ELECTRICAL WORLD anp ENGINEER. JUNE 27, 1903. 


Flexible Metallic Conduit 


IS UNEQUALED FOR HIGH CLASS INSTALLATION 






GREENWICH 





EDGEWOOD 
CONN. 


is Soa pon A: a Sa - ‘e a) en oe ‘ 
+f i fs anh iw . YS “e 





es hee 


One of the many modern buildings equipped with Flexible Metallic Conduit 
Write for bulletin No, 4123 


Sprague Electric Company 


General Offices: 527-531 West 34th Street, New York 


BRANCH OFFICES: 


CHICAG( BOSTON ST. LOUIS BALTIMORE 
Fisher Building Weld Building Security Building Maryland Trust Building 





P. & S. Fuseless 


ATTACHMENT PLUGS 
ARE APPROVED 











Yost Sockets 


ARE OF THE 


_ Superior Sort 


Good to look upon. 
Purse Swellers. 


Long Life Friends 


AMPERES ~ 
300 
VOLTS 


(27 you are in business to stay). 


SAMPLE If you have investigated we probably 


have your order—-if you haven’t why 
AND don’t you? It will pay you and may be 
us also. 


GET OUR PRICES 


Pass & Seymour, Inc. 
Solvay, N. Y. THE YOST ELECTRIC MFG. CO. 


TOLEDO, OHIO, U. S. A. 


ta Ya Ya 


New York Boston Chicago San Francisco 
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AFFORD AUTOMATIC AND INSTANTANEOUS PROTECTION 
CIRCUI TO MOTORS AND CENERATORS. MADE IN ALL SIZES AND 
1 FOR EVERY VARIETY OF 
INSTALLATION. Litera- THE CUTTER Co., 
BREAKERS TURE AND CATALOGUES i9th AND HAMILTON STREETS, 


UPON REQUEST. PHILADELPHIA. 


T. H. BIBBER & CO, 37 Arch Street, BOSTON nn R. COLE, 33 Second Street, San Francisco 
A. ANNABLE, 120 Liberty Street New York . C. JESSUP, 203 Lewis Building, Pittsburg 









On ca & BERG, 309 Dearborn Street Chicago 
. CROFOOT, 234 W. 4th Street, Cincinnati G. 








Magnetic Clutch Drives | | Elevator Controllers 


Neat eo Compact 
Sime | Durable 


Reliable Economical 
40IPeople’s Savings Bank Bldg., Main Office, 47 Victoria St., 
London, England. 


(7) Pittsburgh, Pa. Cleveland, Ohio. x 
ees = 


AUTOMATIC FIRE ALARM, AND JOURNAL HEAT ALARM. OLDEST, BEST, and have stood the test of time 


The ONLY actuall liable in existence. 
cane: 4 th Or sen SCHUREMAN & HAYDEN 
41 S. CLINTON ST., CHICAGO 


For Electrical Purposes... 
Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK. 


Simplicity itself; cannot get out of order. 
WILLIAM RYLE & CO., © "°'New vor crrv 





+ Do away with vo belts entirely and enable the operator to vary the speed of 
‘the cutting ta 
, Catalogs expiaia how. 


The Electric Controller & Supply Co. 


Manufacturers and Consulting Electrical Engineers. 


: PTT TTY 


Dustproof. 
Only HEAT can close circuit, and NO 
LIMIT to number of times this may be done. 


YOU CANNOT AFFORD TO DO 
WITHOUT THE COPENHAGEN 





Booklet, free, on application. 


“Copenhagen” Thermostat. We want first-class men to represent us 


(% actual size.) 


Copenhagen Automatic Fire Alarm Company, 
SHEBOYGAN, WISCONSIN. 


LOW and HIGH FUSING FIRE- 
DETECTING WIRES rN 


MighFusin 1G. Belowdog? 


The most efficient safeguard against destructive ‘fire ever put upon 
the market. Approved by underwriters. 


SS “ & ) MONTAUK FIRE-DETECTING WIRE CO. 


100 Broadway, New York 


Use with thermostats 
and have a CONTINU- 
OUS LINE of contact 


points instead of a 
single contact point, as in the ordinary 
thermostat. 





The Export Issues of ELECTRICAL WORLD 


Expor t Business is Paying Business. AND ENCINEER (first issue of each month), 


will bring you export business, 













16 ELECTRICAL WORLD anpo ENGINEER. JUNE 27, 1903. 


Ask the man 


WHO USES 


He will tell you all about it 
He lives in every city where duct is used 


THE H. B. CAMP CO. 
170 BROADWAY, NEW YORK 





One customer, the Keystone Telephone 
Co., of Philadelphia, has used 


6,000,000 FEET 


of our product. Ask them how they like it. 


American Vitrified Conduit Co., 
170 Broadway, New York. 


R. W. LYLE, Prest. and Gen. Mgr. B. S. BARNARD, Vice-Prest. and Secy. 


STANDARD VITRIFIED CONDUIT CO. 


39-41 Cortlandt Street, New York. 
MANUFACTURERS OF 


UNDERGROUND CONDUIT — 


We have one of the largest and best equipped factories, with 
improved machinery. We have acorps of skilled workmen 
who know how to make good Conduit. We have unequaled 


shipping facilities. 


The SINGLE DUCT is self-centering. 
The MULTIPLE DUCT embodies new patented features for 
en ee rapid construction. ; — 
Multiple Duct made in INSULATORS AND SPECIAL CLAY PRODUCTS. : . 
23-46 and 9 Ducts. CATALOGUE ON REQUEST. Manhattan Third-rail Insulator. 
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“CIRCULAR 


TRADE 
MARK 
REGISTERED 


The Ideal Flexible Conduit for Interior Wiring 


“ELECTRODUCT ':::-:%:3 


APPROVED BY ALL BOARDS OF FIRE UNDERWRITERS (NW THE UNITED STATES 


AMERICAN CIRCULAR LOOM CO., - - CHELSEA, MASS. 


NEW YORK, R. B. Corey, 26 Cortlandt St. CHICAGO, Thos. G. Grier, 128 W. Jackson Boulevard (2) 






Look for this Trade Mark 


On FLEXIBLE CONDUITS 





Uncle Sam uses the Benson pipe 
and electric conduit bender in the 
great navy yards at New York, 
Philadelphia, Boston, San Fran- 
cisco, and Norfolk. Endorsed by 
leading electrical contractors. List 
price, thirty dollars. Thirty days’ 
trial free. A one half inch unit 
conduit bender for three dollars 
net. Weight, five pounds. 










The Rittenhouse-Miller Co.”*mmtscctena"* 


You can increase the efficiency of your advertising by sending 
us NEW CUTS frequently. 













WILLIAM W. BENSON & COMPANY 


1003 Chestnut St., Philadelphia, Pa. 


















c Overhead Material 


EMPIRE and complete 
MARK electric railway 


equipments 


C. J, HARRINGTON, jew ton” 


Cope’s Patent Quick Coupling Conduit Rod 


Remember these Rods have no lost motion. 





These Couplings are of 
Steel and are made in 







SUBWAY SYSTEMS 
BUILT 


Cc. M. CEST 


EXPERT SUBWAY CONTRACTOR 
277 B’way, W. Y. Cincinnati, 0. 





For Electric Wires 


ALPHADUCT MFG. CO. 


522-524 W. 22d ST. 










PATENTED FEBRUARY 24, 19¢3. NEW YORK. 
Write for list of persons using these Rods—26,000 sold since SALES AGENCIES: 
May, 1902. Made in 3 ft. and 4 ft, lengths. NEW YORK, Wm. S. Brown, ELECTRICAL WORLD 
39 Cortlandt St. 
Price, 3 ft. 75 cents. 4 ft. 85 cents. atime. and ENGINEER 
T. J. COPE, iii, ih — —— is more widely quoted abroad than 
3244 North Fifteenth Street, Philadeiphia, Pa. "78 Bay Steet. any other electrical journal published 






PITTSBURG SEWER PIPE 
AND CONDUIT COMPANY 


MANUFACTURERS OF 


Vitrified Clay Conduits 


IN 1, 2, 3, 4 AND 6 DUCT 
Superior Conduits for Underground Wires a Specialty 











General Office and Factory Branch Office and Sale Yard 
PITTSBURG, KAN. 2417 E. 18th St., KANSAS CITY, MO 





RRR ae 2 GRIMES 8 iat 2 
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JUST PUBLISHED 





The Most Complete Street Railway 
Directory and Financial Manual ‘a 





New Yor« 


LIABILITIES. 





Capital stock $300,000 $300,000 $300,000 $300,000 

Funded debt 250.000 250,000 250,000 250,000 

Accounts payable es 48.310 33,513 16,314 85,887 

Loans and bills payable. 65.373 

Receiver's certificates 10,779 10,255 

Profit and loss (surplus) 2,845 
Total émtet $598,310 $633,513 $642,460 $648,987 


PLant ano Equirment.—Miles of track (electric) 15; gauge, 4 ft 
8% in.; 70 Ib. rail; 6 motor cars 9 freight cars, 1 snow plow; Corliss 
engines, West. dynamos and motors, Brilland Jackson & Sharp cars 

Orvicers.—Pres. W. Barlow Dunlap, V. Pres. & Gen. Man. F. 
H_ Beach, Sec. Geo. A. McOmber, Treas. H. M. Shaw 

Direcrors.—W. B. Dunlap, Amsterdam, N. Y.; J. W. Wisnall, 
W. S. Waterbury, F. H. Beach, i W. Cleveland, C. E. McOmber, 
Baliston Spa.; C. E. Cady, Middle Grove; Thos. T. Barrett, H. M. 
Shaw, New York 

Generar Orrice, Ballston Spa 

Date of information, Sept., 1902 bv 





BINGHAMTON. 


Population in 1880, 17,317, in 1890, 35.005, in 1900, 39.047. tutal 
popalation served, including villages of Lestershire, Endicott, Union, 
Hooper and Port Dickinson, 60,000. 


Binghamton Railway Co.—Chariered Sept. yw, tqor. This 
is a consolidation of the following companies originally operating in 





Binghamton: 
Binghamton & Port Dickinson Ry. Co. incorp. 1865 
Washington Street & State Asylum R. R. Co ad ye 
Park Avenue R. R. Co : 1882 
Washington Street, Asylum & Park R. R. Co. ” 1887 
Ringhamton Central R. R. Co . ° . 1853 
City Ry. Co.... : ‘ oe ox 1883 
Court Sureet & East End R. R. Co.... sooo * 1886 
West Side Street Ry. Co sates eee * 4887 
Hinghamton Street R. R. Co ° 5 “ 1890 
Bingharnton R. R. Co ees me soa 
Hinghamton, Lestershire & Union R.R. Co = 1594 


Capital Stock, authorized, $1,150,000, issued, $791,860, par value, 
$1v0 per share 


Funded Debt. direct, $1,373,000 as follows 

First consvlidated mortgage § p.c. gold bonds, authorized, $2,500, 
«0, issued, $1,373,000, in escrow (see Note), $1,127,000; coupon, but 
may be registered; dated Dec. 10, 1g01, due 1931; denom. $1,000, int 
payable May and Nov,, at office of the Fidelity Trust Co., of New 
York,.or Seaboard National Bank, New York, trustee of mortgage 


Note.—The mortgage or trust deed, dated Dec. 1, 1901, pro- 
vided for an ultimate total issue of bonds of $2,500,000, of which 
$1,150,000 were placed in escrow with the trustee, to redeem under- 
lying bonds of the Bieghamton R. R. Co., and the Binghamton, 
Lestershire « Union R. R. Co., the issue of bonds being a first mort- 
gage on all of the property of the consolidated lines. $101,000 of the 
inderlying bonds havewlready been retired in accordance with the 
above provision. 

Of the remaining bonds, $1,200,000 were ulso placed in escrow 
with the trustee to provide for future extensions. betterments and 
improvements. The mortgage provides that the $1,200,000 of bonds 
shall be certified by the trustee only upon presentation to said trustee 
if verified certificates of disbursements or vouchers of expenditures 
executed by the officers of the Railway Company, and it is further 
ovided that bonds in excess of $1,500,000 shall not be 





xpressly p 
ertified by the trustee except upon the written request of stock 
holders owning at least 51 per cemt of the capital stock of the com 
pany, specifying the amount of bonds so to be issued and the purpose 
of purposes for which the proceeds of said bonds are to be used and 
that the issuance of bonds in excess of that amount shall be consented 
to by the Hoard of Railroad Commissioners of the State of New York 








Franchises.—In addition to the old and valuable charters origi 
nally granted to its constituent companies, the Binghamton R. R. Co. 
secured, in 1892, franchises practically exclusive and perpetual, that 
permit street railway operation in the City and in the villages of Port 
Dickinson and Lestershire. Existing perpetual contracts between the 
Hinghamton Railway Co. and the city of Binghamton, the villages of 
Lestershire and Union, and the town of Dickinson, provide that the 
Hinghamton Railway Co. is to pay one-fifth of the expense of all new 
paving between the rails of its tracks and are exempted from any 
portion of expense of maintenance and repairs of paving between the 
rails of its tracks or outside thereof 


Operation.— Year ending Mar. 3) 
1899. 1g00. tgor Igo2 1903 


$160,348 $173,494 $184,256 $206,447 $217,661 


Gross receipts 
90,051 100,240 101,896 113,308 124,938 


Operating expense 





70,297 73,254 82,360 93,139 92.723 








Earnings from operation 


AMERICAN STREET RAILWAY INVESTMENTS. 


145 





1899. Igoo. 1901. 1902. 1903. 


Deductions from earnings. 























Taxes ase $,400 $,550 6,000 6,000 6,150 
Interest. - 42.242 43.473 45.816 $4,542 $8.916 
Rentals. ... Soces 6.318 6,280 8©=— 6,563 3.750 
Net income... .. «+» 16,3944 17,981 23,9081 28,847 27,657 
Total surplus account 96,348 113,643 129,192 144,025 153,890 
Per cent. operating exp. 
to total receipts... . 56 $7 $5 55 37 


| 

Balance Sheet.—Dated Mar. 31, 

| ASSETS 1899. 1990. 1901. tyu2. 1903 

| Cust of roadand , a 

| equipment... $1,627,464 $1,695,613 $1,754,767 $2,016,444 $2,331.745 





| Cash on hand 10,913 9.542 9,002 44.995 18,797 

| Current assets 17.399 1,965 1,869 3.127 4.515 
Bills and acct» 

receivable 24,418 23,612 33,850 72,418 45.720 

Supplies 2.747 2,061 3.983 8,132 7499 

| Cameeta SR SESE oo a 

Total ..... 81,685,441 $1.732.193 $1,803,471 $2,145,026 $2,408,192 


LIABILITIES 
{ 

| Capital stock...$ $1y,y708 $45,775 8 $$2,000 $ 700,860 § 742,360 
Funded debt 974,000 997,000 1,210,000 373.000 
Bills payable 72,321 100,440 35,000 30,055 

















Accrued interest S.a13 8,400 13,529 18,039 
Accts. payable 20,568 18.341 16,439 41.612 4t.gi2 
Profit and lus» 
(surplus). . Q0,348 113,643 129,192 144,025 155,836 
Toral . $1,683,441 $1,732,193 $1,803,471 $2,145,026 $2,411,192 


j Note.—Above statement for years ending Mar. 31. 1899, tgo0, 
| and «got includes the statistics and results of operation of the roads 
| merged into the Binghamton Ry. Co., and for the yearsending Mar 
| 31, 1901, and 1902, of the consolidated company. 
} Dividends in 1901,1902 and 1903, 2 p. ¢. 
| Plant and Equipment.—Miles of track (electric), 37.25; gauge 
4 ft. 8% in.; 40 Ib. to 94 Ib. T and girder rail; 72 motor and 40 trail 
cars; Ball & Wood. and McIntosh & Seymour, C. C. engines, also 
750 H. v. vertical Hall & Wood engine, direct connected with 500 K. w 
Gen. Elec. generator, rotary converters and accessories, als6 substa- 
tion located at Endicott, N. VY. fully equipped with rotary transfor 
mers, etc., Gen. Elec. dynamos and motors, Stephenson, Brill aod 
Laclede cars. 

Officers. —lres. G. T. Rogers, V. Pres. George E. Green, Sec. Jus 
{ M. Johnson, Treas. 1. C. Hardie, Gen. Man. Supt. & Pur. Agt. J. P 
E. Clark, Ch. Engr. of Power Station John H. Cole, Mast. Mech. F 
W. Summers 

Directors.—G. T. Rogers, C. J. Knapp, John B. Rogers, Jus. M, 
Johnson, Geo. E. Green, F. E. Ross, T. J. Keenan, T. S. Rogers 
| Stoddard Hammond, J. P. E. Clark, all of Binghamton, N. V., aad 
}. W. Cunningham, of New York City 

General Office, Power Station, Binghamton, N. Y. 

References. — Description of park (brief), Vol. XVII, June 4, ‘os 
p. 663 

Date of information, Apr., 1903 

For map of road see page 146 





BROUKLY 


Population in 1880, $99,495. in 1890, 838.547, in tgou, 1,166,582 


Brooklyn Rapid Transit (Co.—Chartered Jan. 17, 1896, under 
the laws of New York, as the successor to the Long Island Traction 
| Co., whose assets were purchased under foreclosure of the collateral 
trust deed and transferred tw the Brooklyn Rapid Transit Co. An- 
nual meeting, last Friday in Jan. This company was organized 
for the purpose of controlling various street railway properties in 





Brooklyn through ownership of stock, and is not an operating com- 
pany.. The earnings are derived from interest on invested funds 
and from the surplus earnings over and above {nterest and guaranteed 
dividend charges of the operating companies which it controls. For 






guarantee fund see Brooklyn Heights 


| description of leases and 


R. R. Co 


he Brooklyn Rapid Transit Co., and its constituent companies, 
own the following securities 





1,462.23 shares capital stuck Brooklyn Rapid Transit Co., 
par value.. édvent $146,228 
| Entire capital stock Brooklyn Heights R. R. Co., which 
includes equity in 999 year lease of Brooklyn City R. 
R. Co. to Brooklyn Heights R. R. Co., par value 200,000 
Entire capital stock, Brooklyn, Queens County & Subur 
ban R. R. Co., par value 
| Entire capital stock, Sea Beach Ry. Co., par value.....4 650.000 
| 110,939.36 shares common stock of the Brooklyn Union 








2,000,000 


| Elevated R. R. Co., par value a 11,093,936 
| 46,411.59 shares ¢ p. c. non-cumulative preferred stock of 
| the Brooklyn Union Elevated R. R. Co., par value 4.64t.1s9 


Please note date of information at end of each report. 





(ONE-QUARTER SIZE) 


The above is a reduced fac-simile of a 


page from 


AMERICAN STREET RAILWAY INVESTIMENTS 


Edition of 1903. 


This edition contains reports of 1,361 companies showing in detail the physical and financial condition of the properties. 


(Tenth Annual Volume.) 


Of this 


number nearly 1,300 reports are of an official character, the information being furnished by the railroad companies themselves. 


The reports of the companies are this year arranged by states, 


instead of alphabetically by towns, as heretofore. Contains about 


25 folding maps, some in colors, of the most important street railway systems in the United States. 


Price, prepaid, 


MCCRAW PUBLIS 


$5.00 per copy 


HING COMPANY, 


BOOK DEPARTMENT, 


14 LIBERTY STREET, - 


NEW YORK. 
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set 


is that FLEXDUCT is thoroughly good in every 
minor detail, 

Nothing is overlooked in its making that 
would lessen the perfection of the completed 








product. 

We have. confidence in every foot of 
FLEXDUCT sold; we know what it will do; we 
know, what it has done in the past; when you 
sum.up-all the.good points an interior flexible 
conduit should possess, you have only described 


the merit which lies in FLEXDUCT. 

















is safe, 
reliable, 
and always satisfactory. 
Why take chances ? 









We will mail booklet on request 
and sample if desired. 





Osburn: Flexible Conduit Co. 


GENERAL SALES OFFICES: 








19-21 Park Row - - - New York. 
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Call Complete for Service 


A 

aR ae ie Le 
SEND 

at 

“GREEN BOOK” 


EWING-MERKLE 
ELECTRIC CO. 


ST. LOUIS 
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BITUMINIZED FIBER CONDUIT 


PATENTED 


For Underground Electrical Work - 


Electrolysis Proof 
» Non Abrasive 
' J Moisture Proof 

/ Won Corrosive 


panies the drawing in 


PHILADELPHIA 


The Electric Carriage Call Annunciator 


N OT only for theatres and night use 


BU for department stores, business houses, etc., 
day or night 
Overcomes the annoyance and delay which follows the old style plan of 


“calling’’ carriages after the theatre, opera or reception. 
It is an absolutely perfect device. It can be depended upon always to work. 


It is most simple in operation. 
They are giving satisfaction where now in use, and are easily installed. 


Correspondence invited. 


EDWARDS & COQO., 
144th Street and Fourth Avenue, NEW YORK 





CHICAGO FUSE WIRE AND [1FG. CO. 


MANUFACTURERS OF 


Fuse Wire, Fuse Links, Telephone Fuses, 
Fuse Blocks, Wire Joints 


We make a specialty of Fuse Wire and Strip for 
Telephone Fuses and Instrument Fuses. 


OUR No. 14 CATALOGUE JUST OUT 
Makes it easy to find what you want. Sent on request 
358 Dearborn Street, Chicago 187 Pratt Street, Buffalo 
853 BROADWAY, NEW YORK 





ARM AT TAM POLARITY INDICATOR 





. — ———— . a 
THE NEWEST AND BEST INDICATOR MADE FOR 
BATTERY OR DYNAMO CURRENT 
Price, 75c each. 
Catalogue No. 16 (just out) describes it and hundreds of other novelties 
Mailed on application. 


MANHATTAN ELECTRICAL SUPPLY CO. 
NEW VORK: 32 Cortlandt St. CHICAGO: (86-188 Fifth Ave. 


*# North, South, East, West, at home and abroad, »* 
ELECTRICAL WORLD AND ENGINEER 
is recognized as the leading electrical journal, and is therefore 
the one which is consulted when purchasing is to be done. 
* * & = It has no geographical limitation, * H% & 





Made in 7 foot Lengths. 2 to 8 inches inside Diam. 
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This Conduit stops destruction of Cables by eliminating 
electroysis and all cutting and ae which ah accom- 


AMERICAN CON DUIT com PANY 


720 Arcade Bidg. 822 Manhattan Bidg. 336 Macy St. 
CHICAGO LOS ANGELES 


CET 


THEALLEN 


OLDERING 
TICKS 


MAKES SOLDER FLOW. 

Officially approved by 

Underwriters' National 
Electrical Association. 
Big Sample Free. 


L. B. ALLEN, Inc., Makers. 


4332 Columbia Ave., Chicago 


HYLO 


Theonly turn-down lamp op. 
body ever bought again. 


(A FLUX) 


THE PHELPS CO., *OETROIT, ICH. 


Tse ete 


Py tase leet teats 


FRANK H. STEWART & CO. 
35 N. 7th St., Philadelphia. 





Universal 
Socket Handle 


Made in 
2 sizes, 

for 4% or 
¥% Sockets 


Price 10 cents 
FOR SALE BY 


ELECTRICAL 
SUPPLY 
DEALERS 


Manufactured and 
Patented by 


Crescent Co., 
Chicago. 
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C&H 


SELF STARTERS 





(5 H. P. SIZE) 


START AND STOP MOTOR AUTOMAT- 
ICALLY THROUGH THE MOVEMENT 
OF A SINGLE SWITCH, WHICH ALSO 
MAY BE AUTOMATICALLY OPERATED. 
FOR USE IN CONNECTION WITH ELE- 
VATORS, MOTOR DRIVEN PUMPS, 
CRANES, ETC. 


LISTED TO 150 H. P. 
BUILT TO 750 H. P. 
WE ALSO LIST FULL LINE OF FLOAT 
SWITCHES, PRESSURE REQULATORS, 


ETC., AND CAN MEET PRACTICALLY 
ANY REQUIREMENT IN THIS LINE. 


THE GUTLER-HAMMER MFG. CO. 


MILWAUKEE, WIS. 


NEW YORK, CHICAGO. PITTSBURG, 
136 Liberty St. 1232 Monadnock Bldg. 319 Frick Bldg. 






















~~ MSCULLOUGH- 
DALZELL 


CRUCIBLE COMPANY 
_PITTSBURGH, PA., VU. S. A. 
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MAGNETISM WILL RUIN YOUR WATCH 


In this age of electrical wonders it is best when purchas- 
ing a watch, to get one not affected by this ever-present 
and powerful element. 


The Paillard Non-Magnetic Watch 


is the only watch that cannot be ruined by electrical and 
magnetic infinence,. It is mbommely magnetic proot. 
For descripuve circular write 


A. C. BECKEN, 103 State St. Chicago, Il. 


Cortespondénce solicited. 


HIGH-GRADE 
TRANSFORMERS 


i We have embodied in this prod- 
eS | uct all that is best in the art of 
vi transformer building. A fact es- 

ia tablished by the many severe tests 


























to which our transformer has 
been subjected. It has never been 
defeated in any competitive test, 
therefore stands alone among its 





























competitors. 


MOLONEY ELECTRIC COMPANY 
ST. LOULS, MO. 







|, NORMAN HUBBARD’S SONS 


‘Manufacturets of the Original 
| PACKARD 
VACUUM PUMP 


Send fot New Price List. 265 Water St., Brookbyn, N. Y. 
DO YOU 


What’ Engineering ‘Book °°,%°" 


'We can supply any book on any branch of 
Engineering. Send us your inquiries 


McGraw Publishing Company 
Book Department, II14 Liberty Street, New York 


















A Manual 
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No alterations are necessary when you substitute McCullough- 
Dalzell crucibles for another make. 
that they take the place of others without causing inconvenience. 
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as 


Some of your Friends 


use the 


Their size and shape are ‘ail 





—If interested write: 






Germania Lamp 


Ask them about it, or write to, 


Germania Electric Lamp Co. 
ESSEX STREET, HARRISON, N. J. 





HARLOE INSULATOR CO. 


ALL SIZES OF GLASS INSULATORS 
FOR LOW TENSION CIRCUITS 


W. H. FRISBY & CO., cenerar AGENTS 
24 VESEY ST., NEW YORK | 


» THE COLUMBIA PRACTICAL SERIES 
LONG-BURMING ARC LAMP. 


SIMPLE ECONOMICAL 


COLUMBIA ELECTRIC & MFG. CO. 
High St. & Boyden Place , Newark, N, J. 


FLASHERS TIME! SWITCHES 
Electric Signs 


THE ELECTRIC MOTOR AND EQUIPMENT CO. 
NEWARK, N. J. 


‘Incandescent Lamps 
THE BRILLIANT ELECTRIC CO. 


CLEVELAND, OHIO 


ELECTRICAL ‘WORLD 
and ENGINEER 


is more widely quoted abroad than 
any other electrical journal published 





NEW AMERICAN REPRINT 


Dynamo-Electric Machinery 


for Students of, Electro-Technics 


By SILVANUS P. THOMPSON, Author. of Design of Dynamos, the Electromagnet and Electromagnetic Mechanigm, Polyphase Electric Currents, etc, 
a American Edition, Enlarged and Revised. One Voliime,.Large 8yo,Dark Green Cloth. With 19 Folding Plates and Over 500 Illustrations. 800 Pages. Price $5.00 


CONTEN 


‘Constant -PotentialDyrammos. 

Theory of Armature Winding. 

Practical Construction of Armatures. 
Committators} Brushes and Brush-Hold- 


Introdictory. 
Historical Notes. 
Physica! Theory of 
Machines. 
Actiong§ and Reactions in the Armature. 
Mechanical Actions and Réactions in 
the Armature. 
Magnetic Principles; 
Properties. of. Iran, 
The Magnetic Circuit. 
Forms of Field-Magnets. 


Dynamo-Electric 


ers. 

Mechanical Points in Design~ and’ Con- 
struction. 

Elements of Dynamo Design; Calcula- 
tion..of .Windings 

Examples of tern Dynamos (Con- 
tinuots “Current). 


and the Magnetic 


s. 


-Current Motors. 
orms of Continuous-Current 


Management of Dynamos. 


Continuo K A 
PPENDIX A. 


Modern 
Motors. # 
The Prineiples of Alternate Currents: 


Alternate. 
Synchron@us Alternate-Currént Motors. 


bn Wires. 

: APPENDIX B. 

avucnarical Statistics on Electro-Metal- 
lurgy. 

Asynchro us Motors (Polyphase = . APPENDIX C. 
Monophise). Forms of Specification for Dynamos, 

Transformers. } Alternators, and Transformers. 

: INDEX. 


Electric Transmission of Energys 


Elementary Theory of the Dynamo. 
Characteristic Curves. 


McGRAW PUBLISHING CO., 


Are Lighting Dynamos. 
Miscellaneous Dynamos. 


Motor-Génerators. } 
' 
4 


Regulators for Dynamos. 
Testing Dynamos and Motors. 


BOOK DEPT., 114 LIBERTY STREET, 


NEW YORK. 
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OMMUTATOR. 
COMPOUND @: 


Prevents and stops sparking. Does away with 
sand paper, removes dirt, leaves clean, dry 
reflecting polish. Does not smut, gum or insulate. 


Kinsman Electric & Ry. Supply Go., 91 Liberty St., New York, N. Y. 














TRADE MARK 


SKC Ke 
h e a eae 


Inductor. Generator 


Stationary Field 


Stationary Armature 


NEITHER BRUSHES, 
COLLECTORS NOR MOVING 
CONDUCTORS OF ANY KIND 





The S. K. C. Inductor Type of Gene- 
rator is entirely free from complication, 
Wear and teai are only such as ‘can re- 
sult. from the simplest known mechanical 
movement—a shaft 1evolving in. bearings. 
There is no “theory” ‘about paralleling 


The illu8tration is of a 2000-kilowatt generator in totrse of erection and shows the S K eG: machines. They simply do it 
held-coi! and inductor exposed, Fe F 2 4 - 7 


Stanley Electric Mtg. Company, Pittsfield, Mass. 





THE LARGEST FLASHER 
IN THE WORLD 


KNOWN AT THE 


DULL’S FLASHERS 


It controls an immense script sign 12 x 75 ft. 

It ‘controls every lamp, beginning at the first lamp and 
traveling at‘@ rapid rate until the end is reached “when it holds 
all lighted for a few seconds; then all go out together and re- 
peat. It gives the effect of an invisible band writing an im- 
mense name in the air and the effect is startling. 






PRESENT TIME IS ONE OF 








No, 350, Special Script Breaker. 




















We make them in all sizes from §0 circuits up, for all purposes. 
REYNOLDS MANUFACTURING CO. 

EGBERT REYNOLDS DULL, Mgr. 

177 ADAMS STREET, ~ CHICAGO, ILL. 
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LX.L.WEATHER-DROOF WIRE 


Has a compact insulation that weighs less than 
any other, therefore we give you 


More Feet Per 100 Lbs. 





This. compact insulation will 
not SOFTEN in hot weather 
neither will it CRACK in cold. Shipments from 
Chicago Stock. 





; » GENERAL 
Cr { [ &{ 4 ti rE IY), wesrenn 264-266-268-270 FIFTH AVENUE, 


WE MANUFACTURE 


Siandard 
70 SELL BOP vrorce || Screw Glass Insulators 


BECAUSE [ANN KNIFE 
THEY (((f@eeaa))) contacts 
GIVE \Sees// 
SATISFAC- 


FOR ALL PURPOSES 


Hemingray Glass Co. 


ESTABLISHED 1848 


Office: Covington, Ky. 


FACTORIES: MUNCIE, IND. 
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‘Just see the busy wireman; 
He knows that he is ‘in it.’ 

He is putting up the Norbitt stuff, 
One in every minute.’’ 


“NORBITT” 


The Quick Put-Up 


It is quality that has made the 
name of Norbitt famous 





ASK YOUR DEALER 


\ CROUSE-HINDS ELECTRIC CO. 


~/ \\\ 

\ 
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SYRACUSE, N. Y. 


New York Boston Chicago Cincinnati San Francisco 


Not a Matter of Money 


We are not asking more money for our 
Incandescent Lamp Bulbs 


and tubing because they are better than others. 


We are ashing enough to pay us for making them 
strictly as good as they can be made—no more, 

Our facilities enable us to make lower prices than 
are ashed for other hinds not so good—enabling YOU 
to save money two ways. 


Don’t make this a matter of price. You want the 


best, even if it costs more originally, but, as it happens, 
it doesn’t. 


THE LIPPINCOTT GLASS COMPANY 


ALEXANDRIA, INDIANA — = > * 





An Appropriate. Name— 
“SUNSHINE*” LAMPS 


And ‘Petticoat Reflectors 


16 Co Poy 104, 


110, 115 and 118 nem 4 Edison base 
volt, ay now in stock 


zs H., Bunnell & Co. Ine. 


20 PARK PLACE, NEW YORK 
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SHADE HOLDERS 


Are Used. 


SHAKE  ’EI1, 


Then Shake the other kinds and see what 
Happens. 


PUT ON AT ONE PER SECOND 
WITHOUT TOOLS 


NO SCREWS L 
NO TEMPER , OST 
For sale by all supply houses 


J-E-M Shade Holder Cv. 


503 FIFTH AVENUE N. Y.'CITY. 
Write for Sample 


Meridian Lamps 


Something in between the ordinary 
Incandescent Lamp and the Arc Lamp 


Maximum 
Voltage Downward W 
Cc. P. i 


55 


PRICES 





lLamp with Reflector| Lamp with Reflector, Collar; Lamps for | 
and Collar Casing, Canopy & Crow Foot} Removal | 


| $1.50 each $2.00 |: .60 | 


M. B. AUSTIN & CO., 
56 & 58 West Van Buren St., 
CHICAGO. 


500 KS ON ANY ELECTRICAL SUBJECT, sent prepaid to any 
address in the world upon receipt of price. 


SEND FOR CATALOOQOVUE 


McGRAW PUBLIBHING COMPANY, 


BOOK DEPARTMENT . ‘14 Liberty St., New York. 











JUNE 27, 1903. ELECTRICAL WORLD and ENGINEER. 27 


~ 


Switch Boards 
Panel Boards 


Superior Construction Best Material 


Allow us to Estimate before placing your order. 


Northern Engineering Co., 
95-97 Liberty Street, New York City. 


If You CouldLive 


twice .the number of years allotted to man you would have an 








opportunity of giving twice the average amount of service to your 


fellow men. If there was a switch built, that practically has 


TWO LIVES-- 


that is so constructed that it gives twice the amount of service of the ordinary switch, you would at least 











want to known about it, wouldn’t you? 






THERE IS SUCH A SWITCH—the J. & M. Switch—has two lives! The Auxiliary Contacts 





does it. Pamphlet 1005 will tell you all about it. Send for 1005. Send to-day—now. 


JOHNSON & MORTON, “21. ¥- 


DE ALERS WILL HEAR OF SOMETHING TO THEIR ADVANTAGE BY 
, WRITING FOR OUR CATALOGUE AND DISCOUNTS ON 
Evening Star S&—~________, Flash Lamps 


And other Electric -_ bay END MAR ARE a a = ld The Best and Cheapest in 
Novelties nn the Market 


sutsr® ELECTRIC CONTRACT CO. “sts 
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ON 2 es eee ee 55 
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W. R. OSTRANDER & CO. 


MANUFACTURERS OF 


YOUR MACHINE TOOLS 


CAN DO BETTER WORK AND 
MORE OF IT, IF RUN BY 


TRIUMPH MOTORS 


The short belt drive, direct gearing, or back gear- 
ing, has many advantages over the old cumber- 
some system of line shafts and long belts. 

Our cut shows an illustration of the short belt 
drive, a band saw run by a two horse-power 
Triumph Motor. 


TRIUMPH ELECTRIC Co. 
Cincinnati, Ohio, U. S. A. 








You can increase the efficiency of your advertising by sending 
us us NEW CUTS 5 frequently. 








Electric Bells, 
Burglar Alarms, 
Annunciators, 
Gas-Lighting Burners, 


Elbows, 
Whistles, 
Mouthpieces. 


Speaking Tubes, 
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Jaeger Miniature Lamp Mfg. Co....... 80 


jJeftrey Mfg. Co., The ......... ice 
JOTMING BAGG, 5664 60.5 60's cppcecscccecs I 
jJenney Elec. Mfg. - Co. Pineceresetus - 65 
Jessop & Sons, g BAGS ccccsscsevce 72 
Jewell Electrical Int, hy .6:046 0000 08s 4 
Johns-Manville Co., H. W. ......... ° 
JODNOOH TE LMEOTCOT occ ccesvcccess 27 
cp eerie rere 
JORIMGEIs, LEOMES Jo ccc cc cvcvcccccs 47 
GOED GC DONE Fo Vice eccsesedvsrerécs 
PECEUOED BEE GD, sevccvevecccsoce 
ener We OG... Ey Bile visesiescccscées 80 


Kellogg Switchboard & Sup. Co. ” _ 58,& 59 
Kelly Engineering Co., The John F... H 


Keystone Elec. Telephone Co. ........ 
Keystone Elec. Inst. Co. ......... 1 and 15 
Kilbourne & Clark Co. .......... 1 and 29 
Kinsman Electric & Railway Supply Co. 23 
BubeIt & DONE, BEOEMIED oo cs crsvecccers 10 
POUR UL SADE Wi wwe bircccocctscesene 
Knapp Elec. & Novelty CE, scetncsens 13 
SMINWEOEL EOEWEEG De: ict cs 606s ae'eoe 
Peete BOGE. CO., Ble seivccssvscses 

Se Perr ercrerer errr y te 55 
a PSP errr irre err eer rk 

Ie Wie GR ost sic eete sev erisiedes 
PE GOS Ss eNA PTE 6 eos ce CSV eee TENS 33 
Lamp Testing Bureau ............... 40 
ee ke Oe AP, eee ee eee 
Lecilanciie Battery Co. 5......ccccsees 3 
Leeds & Northrup Co., The ........... 4 
ETE BE ig BME 6b deseeeocseboure 38 
Se Ee Oe as. ows. cedabeethes eee 

Le Valley Vitae Carbon Brush Co. 

Seer Weod GEE, COW idcsssccssedes 69 
eS eee err e ee 50 
Link-Belt Engineering Co. ........... 68 
Lippincott Glass ot Ceveswustess ogee 25 
Livingston, Jr., Co., Johnston...... 50 
Locke Insulator te GO 65 Ve wee Yas 29 
Lombard Governor Co., The .......... 
SION : Ot MIENUNT MiGs esa dc keseesse 70 


Loomis-Pettibone Gas Mchy. Co. .... 74 
AGEL MRIIEL TAM, ChrewilssSaevdwenenee 


Lunkenheimer Co., The ........ 72 and 73 
McCullough-Dalzell Crucible Co., The. 22 
MAGGIE GIMIVOTOIUD 0 SREda ds 080s s cece 35 
McGowan & Co., The John H. ...... 69 
SEURUIE Ga, SOO Ge oop cece sewedes 3 
McIntosh, Seymour & Co. .......... 76 
McLennan & Bie Aes 2 Scan ae 6 de ae 48 
SS ag eee re eee ee 29 
Magnet Wire ~ SE ae get teaew Vela’ 47 
A oe, Se ere ere 55 
Majestic Elec. Me aa En awa’ 56 
pS a a ee ee ee ees 10 
Manhattan Electrical Supply Co. .... 20 
MS MME died 200.0 4:k Bee ee ane 

Marinette Iron Works Mfg. Co. .... 73 
NE: Ne ier aes be 64s Uae ee 65000 

DERISION VERIMED 5.60500 ceeesciser eae 80 
OE ee Sa ee ei 62 
Matthews & Bro., Wm. N. .......... II 
BEMRNOTEs Dn Nes. Se bbc cectionscsecuee 75 
Mayer Electric Co., M. M. ......... 

EO on ae: Ae Serr erry i 68 
Mechanical Appliance Co. .........-+ 67 
BSyTOWNE, TB. Be cvcccccscscccceses 30 
PUtCh TRGUIAIOD “GO, viccercccsccdoscs 29 
Michigan College of Mines .......... 35 
MEH ie Siena sss see elien se eaaes 

Milwaukee Electric Co. ............ 68 
Moloney Flee. Co. 2 cccccccsccscsece 22 
Monson Burmah Slate Co. ......... 

Montauk Fire Detecting Wire Co. .. 15 
RS Bla) cia 6 kbd eeised 3:0 0)¥ 6.00 a0: I 
Morse Twist Drill & Mach. Co. .... 

Munroe, Hall & Hopkins ........... 55 
Munsell & Co., Eugene .......ceesee 29 
Nagel Elec. Co., W. G. ...---eceees 40 
Narragansett Mach. Co. .......-.e6- 70 
National Carbon Co. ......-..eeees 

National Conduit & Cable Co. ...... I 
National Electric Co. .........cccees 63 


Pneumatic Bells « 
Pneumatic Dispatch Tubes, 
Mechanical Bells, 

Spark Coils, 


EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE, 


Factory, 1433-1435 DeKalb Ave., Brooklyn. 


22 DEY STREET, NEW YORK 


EMERSON FAN MOTORS 
FOR ALTERNATING CURRENT 


LARCEST VARIETY 


EASTERN OFFICE AND WAREHOUSE 
136 Liberty Street, New York City 





PROMPT SHIPMENTS 


THE EMERSON ELECTRIC MFC. CO, 


ST. LOUIS, Mo., U.S. A. 





SUBSCRIBERS «x0 ADVERTISERS : 


does not reach them 


Will confer a favor upon us by notifying us promptly in 
cae ELECTRICAL WORLD AND ENGINEER 


every week. 








BEG no se aL aes 


re Tae 
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LOCKE «victor TYPE 
INSULATORS 


Five Million 
in Daily Use 













OF THIS 
REFLECTOR 


Have been installed 


In Leading Stores throughout the U. S. 


Investigation of our work in lighting show windows can only result in thor- 
oughly convincing you that we stand alone in this line of lighting. -We may 
have imitators, but not competitors. It is becoming easier every day to work 
up a good contract for substituting this reflector for any other fixtures you 
may find in a store window. 


I. P. FRINK, 55! Pearl Street, New York 





Send for Catalogue 
No. 6. 



















Locke Insulators are made 
for any Voltage up to 


150,000 
VOLTS 


_ Adopted by the 


Bay Counties Power Co. 
Standard Elec. Co. of Cal. 
Seattle, Tacoma and 







Patented Sept. 28, 1897; 
June 7, 1899: and May 29, 
1900. 

Other patents now pend- 
ing. 
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WHITNEY INSTRUMENTS 


are accurate, durable and made of the best material by skilled American labor. 
They are sold at fair prices and we offer, to meet different requirements, 
a larger variety of types than any other maker in this country. 


+ 






































No. 329 Insulator, the 


1 + ge be vs ‘oan in Interurban R’y Co. Full descriptive matter and prices sent on request. 
e world for to 
" Guanajuato Power and 
Soh it teed Se a MACHADO & ROLLER 
; ashington Water Power Co. 
for the 203 BROADWAY, NEW YORK, N. Y. 









Longest and Highest Voltage lines in the World 


THE LOCKE INSULATOR MFG. CO., 


VICTOR, N. Y., U. S. A. 






General Selling Office of Whitney Electrical Instrument Co. 


III IIAIIIDIIIIIIIIIIIG 
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{5 New Montgomery St., San Francisco, Cal 
JNO.MARTIN & CO. dl Pioneer Building, Seattle, Wash. 
531 Douglass Block, Los Angeles, Cal. 


WM. E. PECK & CO., 116 Broad St., New York; Australia, Mexico. 
GUIDO TOLUSSO, Via Torino 61, Milan, Italy. 


KILBOURNE & CLARK CO. 


JOBBERS OF 


AUTOMOBILE CHARGING PLANTS 


Electric Lighting Outfits, Etc. 






Hartford Storage Battery Co. 


28 HIGH STREET, HARTFORD, CONN. 













Regulates within 14 per cent. 


THE PUSEY ore 


Electrical Machinery and Supplies. VOLTAGE 
, An =. 







If it is in the electrical line we have it, 
will get it, or make it—or it hasn't been 
invented. Perhaps we can invent it. 
WHEN WRITING TO ADVERTISERS PLEASE MENTION 


KILBOURNE & CLARK CO. _ Seattle, Wash., U. S. A. ELECTRICAL WORLD AND ENGINEER 





Not a rubber friction tape, but a tape 
coated with linseed oil, left slighty tacky. 
ety times the electrical restivity of Fric- 
tion Tape. Send for samples and prices. 


MICA INSULATOR Co. 


“ ORIGINATORS” 
218 Water St., New York 117 Lake St., Chicago 
















STEAM ENGINE INDICATORS, 

GAGE TESTERS, 

PRESSURE GAGES, 

VACUUM GAGES, 
ORIGINAL SINGLE BELL, 












SPRING-SEAT GLOBE AND ANGLE VALVES. 


All Working Parts Renewable. 


GUARANTEED NOT TO LEAK 

AT HIGH PRESSURES. 
MADE YOKE OR 

PLAIN TOP, 


APPROVED and ADOPTED 
BY THE U. S. GOVERNMENT. 


Crosby Pop Safety Valves 


ARE A PERFECT PROTECTION FROM 
EXCESS OF STEAM PRESSURE. 


CHIME WHISTLES, 
FEED WATER REGULATORS, 
WATER RELIEF VALVES, 
BRANDEN RUBBER 
PUMP VALVES, 
LUBRICATORS, ETC, 





Iron or Brass 


Stores: “eosrents New Voi: ~ *edleage: Ss” eENDER"* Office and Works, BOSTON, MASS, °°", 












ninantanypoie mena ithe tiintenisiee 


steal tinae ie eprapen ein enrtnri 
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BUYING A GUARANTEE 


The guarantee alone is worth the price. 


Garton Lightning Arresters 


Cost no more, with or without it. 
Do you understand the guarantee? 


GARTON - DANIELS CO., = Keokuk, Ia. 


Any Supply House Can Furnish Them, 












DIELECTRIC 


MNFG. 
INSULATING C0. 


COMPOUND ; . | SAINT 
LOUIS 






THREE IN ONE 


Two lights and a fan motor can be carried 
from a single socket. That’s what the 


VETTER CURRENT TAP is for. 


When you take into consideration every room 
or office in a large building, it doesn’t require 
much figuring to see where this device will 
save hundreds of dollars when summing up the 
total cost. 


As an economical device 
It fills a long felt want. 














For sale by all Electrical Supply Houses 








LIBERAL DISCOUNT TO THE TRADE. 


E. B. MEYROWITZ 


Manufacturer and Patentee 
104 East 23d Street, 


Also at 125 West 42d Street, _ 
650 Madison Avenue. New York 
Minneapolis. Paris. St. Paul, (4) 


Indispensable for cleaning ‘Dynamos, Motors, Telephone Instruments, and 
Fine .Mechanical Work, Switch Boards, and places which cannot be reached 
with a brush or cleth. 


P. PEIFFER, 200 Academy Street, NEWARK, WN. J. 


















Made for all systems of Electric Lighting 





You can increase the efficiency of your advertising by sending 
us NEW CUTS frequently. 
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Will confer a favor upon us by notifying us promptly in 
cae ELECTRICAL WORLD AND ENGINEER 


does not reach them every wzek. 
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ACCOUNTANTS. 
Weiss, W 


AIR COMPRESSORS. 
Christensen, N. A. 


ANNUNCIATORS. 
Bunnell & ier J. &. 
ward 
Electric Appliance Co. 
Electric Gas “lee, Ce Co. 
Holtzer-Cabot — 
Ostrander & Co., 
ARBOR PRESSES. 
Wilmarth & M n Co. 
ARC LAMP STIRRUPS. 
White Star Appliance Co. 
ASBESTOS. 
ohns-Manville Co., H. W. 
A here FIRE ALARMS. 


Auto. Fire Alarm Co. 
AUTOMATIC Sc LES. 
Richardson Sesie Co. 


AUTOMOBILES. 
Ward Leonard Elec. Co 


BATTERIES, PRIMARY. 
Bunnell & ‘Co. vp «Fa JES. 
Eastern Carbon Works. 
Edison Mfg. Co. 
Electric ne Lighting Co. 
Gordon Battery’ Co. 
Hydra Battery Com ene, 
Leclanche Battery 
Manhattan Elec’l Pe Co. 
Nev Excelsior Dry Battery Manufactory, 


Pullen Elec. Co., Leon W. 
Roche, Wm 
Western Electric Co. 


BATTERIES, STORAGE. 
American Battery Co. 
Columbus Storage Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Hartford Storage Battery Co. 
Hatch Accumulator Co. 
Helios-Upton Co. 

Kinsman ere & Ry. Supply Co. 
Porter porer Ce 

Reuterdahl Electric Co. 

Smith Storage Battery Co. 

United States Battery Co. 

Willard Storage Battery Co., The. 

BELLS. 

Edwards & Co. 
Ostrander & Co., W. R. 
Viaduct Mfg. Co. 

BELTING. 

Graton & Knight Mfg. Co. 
Shultz Belting Co. 

BELT DRESSING. 

Dixon Crucible Co., Joseph. 

BLOWERS 

Ruffalo Forge Co. 

Sturtevant Co., B. F. 
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ENGINEERING 
BOOKS. 


We can now supply any Engineering 
Book published, whether .-. 4. ~.).). 





CLASSIFIED INDEX. 


BOILERS. 
Babcock & Wilcox Co., The. 
Heine Safety Boiler Co. 
Illinois Maintenance Co. 
New York Safety Steam Power Co. 
Robb-Mumford Boiler Co., Inc. 
Smith Co., S. Morgan. 
Station Equipment Co. 
BOILER COMPOUNDS. 
Dearborn Drug & Chemical Works. 


BOILER INSPECTION CO. 


Hartford Steam Boiler Inspec. & Ins. Co. 


BOOKS, TECHNICAL. 
McGraw Publishing Co. 
Powers Co., The E. L. 
Van Nostrand & Co., D. 

BRASS GOODS. 

Crane Co. 


International Brass & Elec. Co., Inc. 


Lunkenheimer Co. 


BRUSHES, DYNAMO. 
Holmes Fibre-Graphite Co. 
K. & W. Co. 
Le Valley Vitae Carbon Brush Co. 
Wirt Electric Co. 


BULB CLEANERS. 
Incan. Electric Lt. Manip. Co. 
CABLE HANGERS. 
Barron & Co., James S. 
Chase-Shawmut Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 
CALCULATING MCH. 
me Co. 
e 
McCullough-Dalzell Crucible Co., The. 
CAR HEATERS, ELECTRIC. 
Johns-Manville Co., H. W. 
Simplex Electrical Co. 
CAR LIGHTING, ELECTRIC. | 
Consolidated Railway Electric Lighting 
& Equipment Co. 
CARBON POINTS AND PLATES. 
Consumers Carbon Co. 
Dickey-Sutton ‘Carbon Co., The. 
Eastern Carbon Works. 
National Carbon: Co. 
Reisinger, Hugo. 


CASTINGS. 
Christensen Engineering Co. 
Ivins Tube Works Elvin. 


Lowell Model Wks. 

Sheeler-Hemsher Co. 

Smith Co., S. Morgan. 
CELLS. 

Electric Gas Lighting Co. 
CHAIN BLOCKS. 

Yale & Towne Mtg. Co., The. 
CIRCUIT BREAKE 

Carpenter Paclnand Resistance Co. 

Condit, Jr., & Co., 3 

Cutler-Hammer Mfg. Co. 

Cutter Electrical & Mfg. Co. 


Ft. Wayne. Electric Wks. 

La Roche Co., F, A. 

Nalder Bros. & Thompson, Ltd. 
Ward Leonard Electric Co. 


CLIMBERS. 
Cincinnati Tool Co. 
Kicin & Son, Matnias. 
Smith, Hemenway & Co., Corp. 


CLOCK SWITCHES. 
Abbott, Eugene, B. 
Bissell & Co., F. 
Calculagraph Co. 
Kilbourne & Clark Co., The. 


CLUSTERS. 
Renjamia Elec. Mfg. Co. 
Hubbell area 
COMMUTAT 
Elliott Bros. Elec. Co., The 
Heck, Louis. 
VanDorn Elliott Elec. Co. 
COM MUTATOR COMPOUND. 
Allen & Co., B. 
Dixon Crucible ‘Co., Joseph. 
Hart & Co. 
K. & W. Co. 
McLennan Co., K. 
Southworth & Hare. 
CONDENSERS 
Alberger ae oe Co. 
Conover Mfg. 
Marshall, Wa. CArtectrie). 
Stanley Elec. Mfg. Co. (Electric). 
Stilwell-Bierce & Smith-Vaile Co. 
CONDUITS. 


Alphaduct Mfg. Co. 
American Circular Loom Co. 
American Conduit Co. 
American Vitrified Conduit Co. 
Austin & Co., 

Bergmann Elec’l Works. 
Camp Co., TH, Ie 

Clifton Mtg. C 

Harrington, C. °F. 

National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 


Pittsburg Sewer Pipe & Conduit Co. 


Rittenhouse-Miller Co. 
Scranton Fire Brick and Conduit Co. 
Sprague Electric Co. 
Standard Underground Cable Co. 
Standard Vitrified Conduit Co. 
Williamsport Wooden Pipe Co. 
CONST. BENDER. 
Benson -& -Co., W. W. 
CONDUIT RODS. 


COMMECTORS AND’ TERMINALS. 
McIntire Co., The C. 
Smith, Hemenway & Co., Corp. 
CONSTRUCTION SUPPLIES. 
Peirce, Jr, C L. 
CONSTRUCTION TOOLS. 
Cincinnati Tool Co. 
Farr Telephone & Const. Supply Co. 


Continued on page 32. 


Mechanical, 
Civil, 
Mining, 
Electrical, 
Marine, 
Sanitary, 
Chemical, 
Steam, 
Architectural, 


or any other. Send us your inquiries. 


McGraw Publishing Company, 


BOOK , DEPARTMENT, 


114 LIBERTY STREET, 



























NEW YORK. 








he & Sons, Mathias. 
Sm Bopevey & Co., Corp. 
CONTROL LERS. 
Carpenter Enclosed eee Co. 
Cutler-Hammer Mf - 
Electric eee eae ‘si Sanply Ce, The. 
Schureman & 
Ward Leonard ke Co. 
Wirt Electric Co. 
CONVEYING MACHINERY. 
on Ashes, etc.) 
Aultman Co., The. 
Case Mfg. Co. 
Hunt Co.,.C. W. 


ae 
leatneneinn Co. 
Mans Bros. 
Mead Mfg. , John A. 
Niles Too Worke Co 
Pawling & Harnischfeger. 
Robins conveas Belt Co. 
United Telphera . aa 
COOLING TOW 
{uperget Coekdaoer ‘Co. 
COPPE 


Cowles Electric Smelting & Aluminum 


Co., e. 
Sheeler-Hemsher Co. 
CORD ADJUSTERS. 
Crescent Co., The. 
Incan. Elec. Lt. Manip. Co. 
Kinsman Electric & ay Supply Co. 
Stewart & Co., Frank 
ORD ARC LAMP. 
Samson Corda a pw 
CORD, FLEXIB 
American Elec!. 
American Steel & Wire Co. 
Moore, Alfred F. 
CORD, TROLLEY 
Samson Corda 
COUNTERSHAETS” KERICTION. 
Wilmarth & Morman Co. 
COUNTING MACHINES. 
Veeder Mfg. Co., The. 
COVERS, CRUCIBL E. 
McCullough-Dalzell Crucible Co. 


CRANES, TRAVELING. 
Case Mfg. Co., The. 
Maris Bros. 
Niles Tool Works Co. 
Northern Engineering Works. 
Pawling & Harnischfeger. J 
Siemens Bros. & Cé&.; Fede 
Yale & Towne Mfg. Co. 


CROSS ARMS, 
Cehtral Mfga Co. 
pe: mon Lumber Co. 


Locke, 
Noblett 
Scaetinrd ‘ole’ 9 fe Co,, The., 
Sterling & Son, W. Ci. 


CRUCIBLES. 
McCullough-Dalzell.. Crucible Co., The 
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DOUBLEDAY-HILL 
FLECTRIC CO. 


| 
1. het 
i 


Our Large Stock 
Moving Fast 


. EMERSON 
ALTERNATING 
| FANS 


i Better Than Ever 
This Season 


i Desk or Bracket Type 
. Automatic Start 


| The most durable and 
efficient fan made 


New Type, 4-Blade 
Ceiling Fan 


Electrical Supplies 


HIGHEST GRADE 
LOWEST PRICE 
QUICKEST DELIVERIES 


RUAN line 


FLECTRIC CO. 


PITTSBURG, PA. 
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CURRENT TAPS. 
Meyrowitz, E. B. 


CUT-OUTS. 


Fort Wayne Electric Works. 
New England Elec. Mfg. Co. 
Pass & Sey: —y Inc. 
Trumbull ec. Mfg. Co. 


DESK en 

Dale Co. 

Kin ae Electric & Ry. Supply Co. 
DIALS, E a. 

Man 3 Dial C 
7 , PORTABLE 


DRILL GHINDERS. 
Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 
Wilmarth & Morman Co. 


DUPLICATORS. 
Schapiro-Graph Co., The T. T. 


DUSTERS. 
Peiffer, P. 


DYNAMOS AND MOTORS. 
Aaron Electric Co. 
Akron Elect. Mfg. Co. 
Allgemeine Elektricitats Gesellschaft. 
—s Engine Co. 
oO 
British Westinghouse Elec. & Mfg. Co. 


aowste rowning 2 mite, 
ec’l ngineering Co., The. 
Bae Electric Mfg. Co. The. 
Carlisle & Finch Co., The. 
Cc. & C. Electric Co. 
Christensen Engr. Co. 
Cincinnati Elec. Mtr. Co. 
— one Co. 
Conn. D & Elec. Co. 
Crocker- healer Se 
Eck Dynamo & Motor Works. 
Electric Machinéry Co. 
Electro-Dynamic 
Elwell-Parker Electric a 
Emefson Electric Mfg. 
Federal Elec. 
Ft. Wa ~ Flectric Works. 
Fuller ., The. 
General Electric Co. 
General Incandescent Arc Light Co. 
Goltz Eng. Co. 
Goudey cLean Co. 
Gregory Electric Co. 
Hobart Elec & Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Illinois Maintenance Co. 
effrey Mfg. Co. 
enney Elec. Mfg. Co. 
eystone Electric Co., The. 
Kilbourne & Clark Co., The. 
Lincoln Electric Co. 
Mayer Electric Co., M. M. 
Mechanical Appliance Co. 
Milwaukee Elec. Co. 
National Elec. Co. 
New Engalnd Motor Co., The. 
Northern Electrical Mfg. Co. 
Ohio Electric Wks. 
ae & W 
perme & Co., B. W. 
iance Electric > 
Rid ay Dynamo & 
Robbins & Myers 
Rossiter, MacGovern rte 
Roth Bros. & Co. 
Rushmore Dynamo Works. 
Schoonmaker Co., G. 
Schureman & Hayden. 
Sprague Electric Co. 
Stanley Elec. Mfg. 
Station Equipment Co. 
Stow Mfg. 
Sturtevant Co., B. F. 
Thompson, Son & Co. 
Triumph Elec. Co. 
Van Loan Co., The I. S. 
Wagner Elec. "Mfg. — 
Warren Electric . Co 
Western Electric oe 
Westinghouse Electric & Mfg. Co. 


ELECTRIC CARRIAGE CALLS. 
Edwards & Co. 


ELECTRIC HEATING DEVICES. 
American Electrical Heater Co. 
ier eae Heater Co. 

ilbourne & Clark Co., The. 
Simplex Electrical 
United Electric Heating Co. 

ELECTRIC LAUNCHES. 
Electric Launch 

ELECTRIC LIGHTING OUTFITS. 
Hartford Storage Battery Co. 

ELECTRIC MINE LOCOMOTIVES. 
Jeffrey Mfg. Co. 


ELECTRIC NOVELTIES. 
Carlisle & Finch Co. 
Electric Contract Co. 


ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Federal Elec. Co. 
Haller Machine Co. 
Reynolds Elec. Flasher Mfg. Co. 
Reynolds Mfg. Co. 


ELECTRICAL INSTRUMENTS. 
Biddle, James Ga 
Bunnell & Co., 
Cutter Elect’! : ite. Co. 
Diamond —. wemnany- 
Duncan Mie 
Eldredge iat fg. Co. 


a Co. 


Empire Electrical Inst. Co. 
Ferranti, Limit 
Ft. Wayne Electric Works. 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
Illinois Elec. Specialty Co. 

ewell Electrical Instrument Co. 
eystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Rolier. 
Northern Elec’] Mfg. Co. 
Pignolet, Louis M. 

ueen & Co., Inc. 

angamo Electric Co. 


Stanley Elec. Mfg. Co. 

Stanley Instrument Co. 

Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Willyoung & Gibson Co., The. 


ELECTRICAL TESTING. 
Testing Bureau. 
ELEC ROMAGNETS. 
Varley Duplex Magnet Co. 


ELECTROPLATING DYNAMOS. 
Bogu 


e, . 
Conn. Dynamo & Elec. Co. 


ELEVATORS. 
Aultman Co., The. 
Link-Belt Pasincering Co. 
Otis Elevator Co. 


ENGINEERS — CONTRACTORS. 
Archer, Geo. 
Arnold Electric. Power Station Co. 
Associated Engineering Co., The. 
Baker & Co., E. 
Ballantyne & Evans. 
Barstow, eo 
Brown, Chas. L. 
Burch, Edward P. 
Burgess, Beet 
oon, James Blake. 
Carman & Co. a Chas. Whitney. 
Coho & Co., H. 
Collins, Frederick A. 
rson, Wm. Cc 
Doble, Robert McF. 
Felt & Co., Charles E. 
Ford, Bacon & Davis. 
Fuller Co., The. 
Gest, G. M. 
Hartford & Co. 
Heck, Louis. 
Hering, Carl. 
Horry, Wm. Smith. 
Humphrey, ey H. 
Hutton ng. Co , The. 
Iron City ngineering Co. 
jecinon & Jackson. 
elly Engineering Co., The John F. 
Kilbourne & Clark Co. 
Knowles, Edward R. 
Kohler Bros. 
Mailloux, C. O. 
Munroe, Hall & Hopkins. 
Patterson, H. C. 
Pepper & Register. 
Pierce, Richardson & Neiler. 
Power Installation Co. 
Pratt & Atkins. 
Railways & Light oo. of America. 
Reckenzaum, Fred’k. 
Runyon, F. O. 
Sanderson & Porter. 
Sargent & ad 
Schott, M. H 
Scheaff & Jaastad. 
Stanley ry Mfg. a 
Stanton, Le Ro oy 
Stern, Philip 
Wagner, Herbert A. 
ernenonse, Tt Kerr & Co. 
White & Company, J 
Whitted, Thomas B 


ENGINES, GAS AND GASOLINE, 
Loomis-Pettibone Gas Mchy. Co. 
Lowell Model Co. 

Marinette Iron Works Mfg. Co. 
Mietz, A. 

Otto Gas Fagine Works. 

Parsell & Weed . 

Westinghouse Machine Co. 
Wood Co., R. D 


ENGINES, OIL. 
Mietz, A 


ENGINES, STEAM 
Allgemeine Elektricitats Gesellschaft. 
Allis-Chalmers Co. 
American Engine Co. 
Ball Engine Co. 
Ball & Wood Co. 
British Westinghouse Elec. 
Brush Elec’l Engineering Co., The. 
Buffalo Forge Co. 
Frick Co. (Corliss and Automatic). 
Fuller Co., The 
Harrisburg Sates & Mch. Works. 
Ide & Sons, L. 
Illinois a eee Co. 
Leffel & Co., James. 
McIntosh, leeees & Co. 
New York Safety Steam Power Co. 
Pennsylvania Iron Works Co. 
are ence Engineering Works. 
away Dynamo & Engine Co. 

Re ter Hochine, Tool Co. 
Schureman & H axe en. 

ine Co. 


Skinner En 
poumwes F meat Co & Mach. Co. 
tation Equi 
Grectevent >, 
Van Loan Co., I. S. 


Foulloult on Page 34. 
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Vilter Mfg. Co. 
Westinghouse Machine Co. 
— anslidated agin Stop Co. 
onsolidate ngine-Sto; 
EXHAUST HEA , 
Burt Mfg. Co. 
Union Steam ‘Specialty Co. 
FANS AND FAN MOTORS. 
Buffalo Forge Co. 
Dayton Fan = Motor Co. 
Diehl Mfg. 
Doubleday-Hill Elec. Co. 
Emerson Elec. Mfg. Co. 
Ft. Wayne — Works. 
Fuller Co. 
General Blectie Co. 
Gen. Inc. Arc Lt. Co. 
Goudey McLean Co. 
Holtzer-Cabot Elec. Co. 
Hunter Fan & Motor Co. 
Illinois Maintenance Co. 
qenes & Son 
echanical Appliance Co. 
Robbins & Myers Co., The. 
Rosenberg Co., A. 
Sprague Electric Co. 
Stuart-Howland Co. 
Sturtevant Co., B. F. 
Western Electric Co. 
FEED WATER HEATERS. 
Illinois Maintenance Co, 
Stilwell-Bierce & Smith-Vaile Co., The. 
FIBRE, 
Delaware Hard Fibre Co. 
Kartavert Mfg. Co., The. 
Vulcanized Fibre Co. 


‘FILES, RASPS ETC. 


Barnett Co., G. & H 
FIRE PROTECTORS. 
American Thermo Call Co. 
Copenhagen Automatic Fire Alarm Co. 
Montauk Fire Detecting Wire Co. 
FIXTURES & as & =. 
ag — 
Faries M ak 
Kilbourne Clark Co. 
National Brass & Iron Wks. 
FLASHERS. 
Electric Motor & Equipment Co. 
Reynolds Elec. Flasher Co. 
Reynolds Mfg. Co. 


FLEXIBLE SHAFTS. 
Stow Mfg. Co. 





FORGES. 
Buffalo For , Co. 
Sturtevant 5 ae. Be 


FUEL ECONOMIZERS. 
Green Fuel Economizer Co. 
FUSES. 
Brush Elec’l Engineering Co., The. 
Chi eae Wi re & Mfg. Co. 
c use 
&W. Fuse Co. 
any, Manville eo, H. W. 
aa oP The C. 


FUSE B 
Noblett OE “Co., z. J. 
GAUGES, STEA 
Crosby "Steam age & Valve Co. 
Lunkenheimer 
Robertson & Sons, Jas. L. 
GASKETS. 
Kinsman Electric & Ry. Supply Co. 
GAS LIGHTING APPA RATUS. 


Electric Gas Lighting Co. 
poeta 2 Co., W. R. 


GLOBES, SHADES, ETC. 
Faries Mfg. Co. 
Frink, I. 
Holophane Glass Co. 
Kinsman Electric & Ry. Supply Co. 
Pheenix Glass Co. 
EARS. 


New Process Raw Hide Co., 
yes Co., S. Morgan. 


GRA 

Dixon Me cible Co., 
GREASE 

Dixon Crucible Co., Jos. 
GUY ANCHORS. 

Matthews & Bro., Wm. N. 
HACK SAWS. 

Olmstead, L. 

Smith, Hemenway & Co., 
HANGse BOARDS. 


js W. Co. 
HEATING APPARATUS. 
Buffalo a Se Co. 
Sturtevant Co., B. 
HEATING BY "EXHAUST STEAM. 
American District Steam Co 
OISTS. 


vase Mfg. 

effre 

pre & tg, Co, rv 
Siemens Bros. & Co., 

United Te!lpherage Zo. 

HOISTING CRABS, SAFETY. 
Yale & Towne Mfg. Co., The. 

HOUSE GOODS. 

Electric Gas Lighting Co. 

HYDRAULIC MACHINERY. 
Pelton Water Wheel Co. 

ICE MAKING MACHINERY. 
Vilter Mfg. Co. 

IGNITERS, GAS weg 
Carlisle & Finch .» The. 
Holtzer-Cabot Elec. ar 

INDICATORS. 

Robertson & Sons, Jas. L. 

INDUCTION COILS. 
International Brass & Elec. Co., Ine. 


The. 


Jos. 


Corp. 
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TRANSFORIIERS 


For any voltage or frequency. High potential 
testing transformers. Step up and step down 
transformers, for long distance transmission. 
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VENTILATED TYPE. OIL TYPE. 





THE LAKON COMPANY, Elkhart, Ind., U.S.A. 
HILL SWITCHES 


ARE RELIABLE 


TIME! COMPLETE ae SWITCH- 


UP-TO-DATE LINE oe BOARDS 
? and PANEL 


BOARDS and 
BOXES, too. 


Send for 
Bulletins. 


SS ISS \\ AQ” “AN 
Type C.—600-Volt Back Connection Our Type “C” Enclosed, Dust Proof Motor furnished 


with all makes of exhaust wheels, to run horizontal or 
W. S. Hill Electric Company vertical. Highly efficient. Low heat limit. Easily 


NEW BEDFORD, MASS. accessible. Strictly up to date. All sizes, 12 to 60 inch. 


BELLEVUE PORCELAIN WORKS Diehl Manufacturing Co. 


Manufacturers of 


Special Porcelain Pieces °7TAtt DRscriprions ror ELIZABETHPORT, N. J. 


Send for sample and price of the “‘A. W.”’ Cleat BRANCHES: New York Boston Philadelphia 
Address all correspondence to HENRY D. SEARS, General Sales Agent 


131 STATE STREET, - = BOSTON, MASS. 





TRANSFORMERS 


For Lighting and Motor Work, giving close regu- 
lation, high efficiency, and operating at a low 
temperature, and low core loss, are what we manu- 
factureand SELL. Let us know your requirements. 


WAGNER ELECTRIC MFG. CO. 


ST. LOUIS, MO. 


ne Ernest 


eee 


eee 
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nclosed 
Controllers 


. Fig. 79. 
Full Reverse 
No Voltage and Push Button Re- 
lease, with 
Overload Circuit Breaker 
and 
Field Control 


FOR 


MACHINE 
hO0O.S 


) wETC. 


Carpenter Enclosed 
Resistance Company 


130th Streét and Park Ave. | 


NEW YORK, U.S.A. 


EE EE CLE EE 






JACKS. 


Ostrander & Co., W. R. 
Varley Duplex Magnet Co. 
{INSTRUMENTS (‘esting and Recording). 
Biddle, —— G. 
neg Eee ue Co, 
utter 
Diamond ‘i hace a s} 
Duncan Elec. Mier Co. : 
Empire ppestrical Sines. Co, 
Foote, Pigtson & 
Ft. Wayne Electric Works. 
General Electric Co.. 
General Genera Hearsereet Ate Light €o, 
ctric C 
fine Elec. Specialty Co. 
Kivi Electric Instrument Co. 
elvin & James White, Ltd, 
Testing oe 
Mac ado & Roller. * . 
Nagel Electric Co., The W. G. 


pases & Co. 
chaeffer & Budenberg Mfg. Co., The. 
Be’ ee te Cor 
Stanley lon ument 2. 
Smith & Hémenw } Corp,’ 
Wagner Electric 
Westinghouse Breet ic fue Co. 
ton ctric 
yan Eipeicicel Instrument Co. 
Willyoung & Gibson Co., The. 


INSULATORS AND INSULATING MA- 
TERIA 


American Steel & Wire Co. 
Anderson Mfg. Co., & J. M. 
Bellevue : Porcelain orks. 
Bergmann Elec’] Works. 
Iman & Co., Emil. 

Carpenter Enclosed Resistance Co. 
Connolly Bros., Ltd. 

Crescent Insulated Wire & Cable Co. 
Delaware Hard = 0. 

Dielectric Mfg. 

Empire China Works. 

Ft. WayneElectric Works. 

Frisby Co.; en H. 

Harrington Je 

Hartford Heicado’ Co., The. 
Hemingray Glass, Co., The. 

johue- anville Co., H. W. 

artavert Mfg. Co. 

Locke Tamelaher fg. Co. 

Mica Insulator a 
Munsell & Co., Eggene. 
New ee & Ohi 

Pass & mente ag * (China). 
Ryle & Co. 
Saf srovined 
». Standard Paint 
“Standard Under 







ound Cable Co. 


Standard Vitrified Conduit Co. 
Star Porcelain Go., The. 
meeting Varni 0. 

Steward Mfg. /Co., D. M 
Sunlight yn Mfg. Ge, 
Vulcanized Fibre Co. 


Ward Leorfard Electric Co. 
Xylotite- Mfg. Co., The. 


LA. ATE. ee a Ea 


Smith, Hemenway & Co., Corp. 
Watson-Stillman Co. 


JUNCTION. BOXES, 


Bossert. Electric) Construct! Co. i 
prenerel Incandescent at Light Co. | j 


. “Fuse (¢ 
Johnson & Moston. 
LAMPS, ARC. * ; ; i 


Adams- Bagnall Elec.! ,Co. 
ye emeine Elektricitats. Caiiogett; 
erson Mfg. Co., A. & J. M. 
Bissell = to, FF. 
Brush Elec’l engnetr Sco Co., The. 
pee en SB fe Ae | 
a n itor 
Davbieday Hill ris Co. 
Ft, ,.Wayne Electric Works. 
General Electric Co. 
Gregory Electric Co. 
Macha do & Roller; 
oa Morgan Co., The. 
Stanley er Mfg. Co. 
Toerring 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMP HOLDERS. 
Bergtiann Elec’] Works. 
Crescent Co. 


Stewart & Co., F. H, 


LAMPS, INCANDESCENT. 

Banner, Elec. Mfg. Co. 

Brilliant Electric Co. 

Brush Elec’!] Engineering Co., The. 
Bryan-Marsh Co. 

Columbia Inc. Lamp Co, 

Eagoneetice Electric Lamp” Co. 
Edison Dec. & Min. Lamp Dept. 
General Electric Co. 

General Incandescent Are Light Co. 
Germania Elec. Lamp Co. 
Helios-Upton Co. 

Kinsman Electric & Ry. Supply Co. 
Lamp fo Bureau. 

Machado & Roller. 

New York & Ohio Co. 

Phelps Co., The. 

Sawyer-Man Electric Co. 

Shelby " Electric™.Co: 

Standard Electric Mig. Co. 

Sterling Electrical Mfg. \Co., The. 
Western Electric Co. 


LAMP ADJUSTER. 


Incan. . Electric Lt. Mavi Co. 
Kinsman Electric & Ry. Supply Co. 


ire & Cable Co., The. 


CLASSIFIED ROTTING 


MPS er & Dec. Lamp Co. 
Edison Dec. ‘& Min. Lamp Co. 
Jaeger Min. Lamp Co. 
Rooney-Westbury "Elec. — Co. 


LAMPS; NERNST. ; 
ernst Lamp Co. 
LAMPS, REGULATING. 
Economical Electric Lamp | Co, 
LAMP’ REPLACER. 
Enclosed Resistance, Co, 
Incan. Electric Lt. Manip, 
LATHES. 
Barnes Co., W. F. & John. 
Hardinge Bros. 
, Sebastian Lathe Co. 
Seneca Falls Mfg. Co., The. 


LINEMEN’S TOOLS. 
Cincinnati Tool Co. 
Rosenbaum, Wm. A. 

Smith Hemenway & Co., Inc. 
Utica Drop Forge .& Tool, Co, 


LIGHTNING RESTERS. 
Cook, he ; 
D. Fuse Co. 
Sees ‘Dewhie Co. 
Stanley Elec. Mfg. Co. 
Viaduct Mfg. Co. 
Diestinghouss Elec. & Mfg. Co. 
LUBRICATORS. 


Crane™Co., The. 
Lunkenheimer Co., The. 
Siegrist Lubricator Co. 

MACHINE a 203. ETC. 

Barnes Co., Se John. 
Bement, Riles. ‘ 

Cincinnati Milling “Machine Co. 
Dreses Mach. Tool 

Garvin, Machine Co. 

Hardinge Bros. 

Long & Allstatter Co., The. 
Niles Tool ‘Works Co. 

| Font | Machine Tool Co. 

ratt & Whitney Co. 

Scanine Lathe Co. 

Seneca Falls Mfg. Co 

Watéon-Stillman e 

Woodward & Rogers Co. 
MARINE’ ELECTRIC EQUIPMENT. 

Electro-Dynamic Co. 

Kilbourne & Clark Co., The; 
MAST ARMS. 

Brady, T. H. 

Creaghead Eng’g Co. 

MECHANICAL DRAFT. 

Sturtevant Co., B. F. 

MEDICAL APPARATUS. 

let, Louis M. 

METAL LETTERS. 

Haller Machine Co. 

METAL POLISH. 

Hoffman, George W. 

MICA. 

Asheville Mica Co. 

meg coe tro Co., H. W. 
ica Insulator Co. 

Munsell & Co., Eugene. 

Schoonmaker, A. 

Sills-Edd _ Co. 

Vance, D. 

MILLING SE ACHINES. 
eeker-Brainard Milling Machink Co. 
ncinnati Milling Machine Fo. 

Dreses Mach. Tool Co. 
Garvin Machine Co., The. 
Niles Tool Works Co. 
Pratt & Whitney Co. 


MINING MACHINERY. 
Gerieral Electric ‘Co. 
Jeffrey Mfg. Co., The. 


MODFL ‘MAKERS. 
Baillard, / B..'V. 
Balkwll Pattern \Works, \ The. 
International, Brass & .Electric Co., Inc 
Kleinschnvdt, E. 
Parsell & Weed. 


not Oe AND INSULATING 


Woes Paint Co. 


NAME PLATES. 
Becker Eng. Co., A 
Cahen-Bertram Co: . 
NIPPERS AND PLYERS. 
Cincinnati Tool Co. 
Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 
NON-MAGNETIC WATCHES: 
Becken, G 
NOZZLES, 
AMeCullough- Dalzell Crucible Co., The. 
NUT 
International Brass & Elec. Co. 
OIL AND GREASE CUPS. 
Bay State Stamping Co. 
Crane Co., The. 
Lunkenheimer Co., The. 
OIL EXTRACTORS. 
Union Steam Specialty Co. 
OIL FELTERS. AND. PURIFIERS. 
Burt Mfg. Co, 
Union Steam Specialty Co. 
OUTLET BOXES. 
Renim Specialty Co. 
OVERHEAD RAILWAYS. 
United Telpherage Co. 


Continued on Page 36. 


Ce AAT 


“IPACKING. ’ 
enkins Bros. 
ohns-Manville Ca, H. -_ 
eerless Rubber Mfg. 
Robertson & Sons, come L. 


| PAINTS, VARNISHES, ETC. 


alman & 


New York e “Ohio Co. 
Stan 
arnish Works. 

Sterling Varnish Co. 
PATENT a> 

Byrnes nd. 

Dyer & Dyer. 

Goepel & Niles. 


eh Mer fae fee) |Schhoede j 
r , ( Hasbrauc oe tr j 
Fownsettd: & "Deck ker: ¥ 
Vansize, W. 
eHOTOMRTER STANDARDS. 
Lamp Testing Bureau. 
PHOSPHOR BRONZE. 
pare phor aed Smelting Ca => 
HOSPHORIZ _ 
Mc Cultonch Datei Ceukible Co.j Phe. 
PINIONS. ° 
New eroeene Raw .Hide Co. 
» Argptich ; 
-—_ | Plating Works. 1 ' 
rosiire “& Ackor. : . w 
PLUGS, 3 j 
Hubbell, ' Harvey. ; 
PLUMBAGQ. ; 
McCullough-Dalzell Crucible. Co., 


POLES, TIES, BRACKET. pgX®, 
rady, T, 
entral Mfg. Co. 
Eceleston Lumber Cot 
Kellogg S. B. & Supply Co. 
Maltby Lumber:Co; 
Noblett ‘& Co., E. J. 
Phelan, D. W. 
Porter Cedar Co. 
Standard Pole & Tie Co., The. 
Sterling & Son, W. C. 
Strock, c. 
Worcester Co., CH. 


PORCELAIN ENAMEL. 
Krantz Mfg. Co., H. 


PORCELAIN MANUFACTURERS. 
Bellevue Porcelain a ore 
Frisby & Co., ° 
Empire China Works. 

Hartford Faience Co., The. 
e Insulator Mfg. Co. 

Pass & mour, Inc. 

Star Porcelain Co., The. 


POWER TRANSMIS I 
ERY. SION MA 


Aultman Co.,. The. 
Case Mfg. ei ree 


wae woacblesc: a A AON AS le he RR it EN tb oat nme 
’ 


are 

unter Machine Co., The James. 

Link-Belt ineering Co. 
Niles Tool Works Co. 


Siemens Bros. & Co., Ltd. 
PRESSES, es AND . 
BES od SPECIAL MA 
gnc MM 


Hénter! giles ce Co., "The Jaries. ’ 
iW 


Pond Mach ine’ Tool 
Watson-Stillman Col ~4 

PULLEXS oe COUPLINGS, 

Aultman Co. 


Hunter Machin % Th 
Jefirey Mig ine o., The James. 
Rae waded socks § , 


Sean ee ae’ nol 

Xylotite Mfg. Co,, The... 
PUMPS, ELE RIC. 

Commercial lectric Co. 
one Elec. Mfg. Co. 

Wm. 
wen oo Specialty Co. 

PUMPS, OIL. 

Lunkenheimer Co. 


PUMPS, STEAM. 
McGowan Co., The J. H. 
peinby, Was E, 
tilwell-Bierce & rae Vaile .» | The. 

Oeuee Gee RUBBER. oe i 

rosby Steam Gage ood Valve Co. 

PUNCHES AND SHEA RS. - 
Bement, Miles & Co. 

Buffalo Forge Co. 
7 ree Machine Co. 

& Allstatter Co., The. 
a Machine Tool Co. 
Pratt & Whitney Co. 

PUSH BUTTONS. 

American Push Button Tele. Co. 

RAIL BONDS. 

American Steel and Wits Ce. 
Roebling’s Sons C A. 

RAILWA SUPPLIES. (Electric). 
Brush Elec’l Engineering Co., The.’ 
Central Electric Co. 
General Electric Co. 
Harrington, C. J. 
lobne- saarite & fy. . WwW. 

an Elec " Supply Co. 

RAIL. VAYS (MIN = 
Carlisle & Finch ag The 

RAW HIDE PINIONS. 

New Process Raw Hide Co. 

RECEPTACLES. 

Benjamin Elec. Mfg. Co. 
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NEW CODE 
FUSELESS 









Saeecteees 
ee of 


250 Volt 


Attachment 
Plug 








Insures good service ofa good fan by 
a perfect attachment plug. 

Our No. 430 can’t be short circuited, 
ae inspection and cap can’t be 
roken, 


H. T. PAISTE CO. 


Chicago Philadelphia New York 


Alternating Current 
GENERATORS AND TRANSFORMERS 


Royal Electric Company 
PEORIA, ILL, 





SEARCH LIGHTS. 


RUSHMORE PROJECTORS are 
in almost exclusive use in all 


clas 


ses oOo service, n are 
specified for finest Steamers 
and Yachts. 


RUSHMORE DYNAMO WORKS, 


Plainfield, N. J. 


ELECTRICAL WORLD 
and ENGINEER 


Is more widely quoted abroad than 
any other electrical journal published 


ALUMINUM, 
SILICON-COPPER. 


(For making solid, pure 
copper castings) 


Manganese Alloys, 
Alloys of High 
Electrical Resistance, 


Special Alloys 
to order. 


Experimental Work in 
Electro-MetaHurgy. 


aH eae gh 
SEMEL UL UL Ba 


LOCKPORT, N. Y.- 





Gan | Become 











ing, Mechanical Drawing, Telephony, Telegraphy, Electric Lighting, 


\ 


MICHIGAN COLLEGE OF MINES. 


A state institution located in and 
making use of an active mining district. 
For Year Book giving list of graduates 
and their occupations apply to 


Houghton, Michigan. 





Knife Switches 
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=~ Tn1s [REE i 
WES TUAL This Book 


YX OVER ia Costs You 
ea Aa : 
y Nothing 






hu ect gine? | 





ENGINEER? 











And might change the course of 
your whole life and be the first step 
towards a successful career. Our 
correspondence courses, prepared by 
the best practical electrical and me- 
chanical experts, have helped thou- 
sands to increase their knowledge 
and especially to earn better wages. We can help 
you, too. This surely ought to be important enough 
for you to write us for further information. Courses 
in Electrical Engineering, Mechanical Engineering, Steam Engineer- 




















Electric Railways, Electric Motorman’s Course, Short Electrical Course, 
Dynamo Tender’s Course, X-Rays, Mathematics. 


The Electrical Engineer Institute of Correspondence Instruction 
Dept. H., 240-242 West 23d St., New York. 
JOS. WETZLER, M.E., Pres. T. COMMERFORD MARTIN, Vice-President 








1 consider the Ofedrrea! nmeee Wecvtchcle ne 
READ WHAT THOS. A. eomASEH by Mysore (0 
aks Wisse whe deere an 


' Te be of qnFaT Vale 
EDISON SAYS OF US: te ¢uaueee 








; . ; Ms 
McGill University, rin 
Courses in Architecture, Civil Engineer- 

ing, Mechanical Engineering, Electrical 

Engineering, Mining Engineering, Practical 

Chemistry. 

For descriptive pamphlet or information, 
address, J. A NICHOLSON Registrar 
HENR)\ I. BOVEY Dean. 


“—Y{. ©. S.’’ 
Switch Boards Panel Boards 


The H. O. S. Engineering Co. 
INEW YORK, N. Y. 


F. W. McNAIR, President. 


President or Secretary. 





ELECTRICAL WORLD AND ENGINEER 


IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 


we are THE ONLY roan 


in the world, that can cast 





ABSOLUTELY PURE COPPER 
SOLID “> FREE FROM HOLES, 


EASILY MACHINED. 


BRASS FOUNDERS 
Sil, 813 815 FAIRMOUNT AVE., PHILA. 
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MOTOR 
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STARTERS 
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“SUE” TYPE 


5 H.P. 260 V. $6.10 List. 


Specifications for all Ward 
Leonard Motor Starters 
state: 

STARTERS MUST STAND 

WITHOUT INJURY 

50 PER CENT OVERLOAD 

THROUGH THE ENTIRE 

RESISTANCE WHEN COLD 

FOR ONE (1) MINUTE. 

100 PER CENT 
OVERLOAD FOR 
TWENTY (20) SECONDS. 


All Ward Leonard 
Starters are practically 
one minute starters. 


Y 


LEONARD 


WARD 
Y 


ELECTRIC Co. 





Va 


PPR LT a Stet Ra 8 ts 


it 
i 
5 
| 
iy 


36 












PHILADELPHIA 
Allegheny Ave. & 19th St. 


New Yore 
100 Broadway 






60 State Street 


ELECTRICAL WORLD ano ENGINEER. 


THE ELECTRIC STORACE BATTERY CO. 


PHILADELPHIA 


MANUFACTURER OF THE 


“Chloride Accumulator: 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Train Lighting, etc., etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





BALTIMORE 
Continental 


Boston On1caeo 
Marquette Bldg. 


SALES OFFICES 


Walnwright Bldg, 
Trust Bldg. 


ST. Louis San Francrsoo 


Nevada Block 


CLEVELAND 
Citizens Bidg. 
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Havana Cupa 


G. F. Greenwood, Man, 
34 Empedrado Street. 


Toronto, CAN. 


Canadian General 
Electric Co., Ltd. 











Electro-Dynamic Co., 
General Incandescent f Light Co. 
Paiste 


Co., H. 
Trumbull Elec. Mfg. Co. 
REFLECTORS. 

Frink, I. P. 

Pheenix Glass Co. 
REFRIGERATING MACHINERY. 

Vilter Mfg. Co. 
Soe b 

Chicago Edison Co. 


i. Co. 


Van ‘Dorn, Elliott, Electric Co. 
RHEOSTATS. : 
ter Enclosed Resistance Co. 
Cutler-Hammer Mfg. Co 
Ferranti, Limited. 
General Incandescent Arc Light Co. 
WwW. Leonard Electric Co. 
Wirt Electric Co. 
ROSETTES. 
Hart pits. Co 
New England Elec. Mfg. Co. 
Pass & "Sapeeur, Inc. 
SAL AMMON ac. 
Klipstein & Co., 
Roessler & Seta ties Chem. Co. 
SAW TABLES. 
Hazelton & Donal 
SCHOOLS AND COLLEGES. 
American School of a leeamne 
Consolidated Schools, T 


Electrical ~~ wl het of Correspond- 


ence Inst 

International Correspondence Schools. 

McGill University. 

Michigan College of Mines. 

Pratt Institute. 

Rose Polytechnic Institute. 
SEARCHLIGHTS. 

e, Charles J. 

Carlisle & Finch Co., The. 

Ft. Wayne Elec. Works. 

Roche, Wm. (Min.) 

Rushmore Dynamo Works. 


SECOND-HAND APPARATUS. 


rge. 
Bissell & Co., The F. 
Gregory Electric Co. 
Illinois Maintenance Co. 
ohnson, Chas. F. 
ichigan Dwar Co. 
Payne & Co., B. W. 
Rossiter, MacGovern & Co. 
Schoonmaker Co., A. G 
Schureman & Hayden. 
Station Equipment - 
Stewart & Co., John A. 
Thompson, Son & Co. 
vB oan Co., The I. S. 
Victor Flectrical Co. 
on DE HOLDER 
-M Shade Holder Co. 
SHOP LOCKERS. 
Narragansett Machine Co. 


Ryle & Co., Wm. 


SIGN LETTERS. 
Haller Machine Co. 


SLATE. 
Monson Burmah Slate Co., The. 


SOCKETS. 
Benjamin Elec. Mfg. Co. 
Dale Co., The. 
General Electric Co. 
Hubbell, Harvey. 
ian Manville Co., H. W. 

ew England Elec. Mfg. Co. 

Pass & Seymour, Inc. 
Trumbull Elec. Mfg. Co. 
Yost Electric Mfg. Co. 


SOLDERING | FLUX. 
Allen Co., L. B. 
Ashmore & Co., E. M. 
Crescent Company. 
K. W. Co. 
SOLENOIDS. 
Schureman & Hayden. 
SPRINGS. 
American Steel & Wire Co. 
Barnes Co., The Wallace. 
Cary Spring Works. 


CLASSIFIED INDEX—Continued from Page 34. 


Dunbar Bros. 

Manross, F. N. 
STAMPINGS—SHEET METAL. 

Bay State Stamping Co. 
STEAM ENGINE INDICATORS. 

Crosby Steam Gage & Valve Co. 

Robertson & Sons, James L. 
STEAM SEPARATORS. 

Robertson & Sons, James L. 
STEAM TRAPS. 

Albany Steam Trap Co. 

Buffalo Forge Co. 

Lunkenheimer Co. 

Union Steam Specialty Co. 
STEEL. 

qoume 2 —, Ltd., Wm. 

eslie & Co., A. CG 

STEEL HARDENER. 

Steelo Co. 
STEEL PINS. 

Locke Insulator Mfg. Co. 
STEEL STAMPS AND DIES. 

Schwerdtle Stamp Co. 
STIRRUPS. 

White Star Appliance Co. 
STOKERS. 

Westinghouse, Church, Kerr & Co. 
STOPPERS. 


McCullough-Dalzell Crucible Co., The. 


SUPPLIES, GENERAL ELECTRICAL. 
Bergmann Elec’1 Works. 
Bissell & a The Z 
Bunnell & Co., 
Central Electric a 
Dale Co. 
Doubleday-Hill Elec. Co. 
Electric Appliance Co. 
Ewing-Merkle Elec. Co., The. 
General Electric Co. 
Gregory Electric Co. 
Goudey McLean Co. 
Kilbourne & Clark Co. 
Kinsman fyectrte & Ry. Supply Co. 
McLeod, Co. 
Pesan Elec'l Supply Co. 
Ohio Electric Wks. 
Roberts Elec. ougps £ cm, 2. ¢. 
Sheehan & Co 
Stuart-Howland Co. 
Western Electric Co. 


SWITCHBOARDS. 
Allgemeine Elektricitats Gesellschaft. 
American Elec. Telephone Co. 
Anderson Mfg. Co., 7 
Bossert Electric Const. The. 
Clark Actometie Tel. S. B. Co. 
Condit, Jr., & Co., S. B. 
Crouse- lode Electric Co. 
Electro-D — Co., The. 
Eyanson 
General fessaiesnens Arc Light Co. 
H. Engineering Co. 
a & Morton. 

ellogg Switchboard & Supply Co. 
Keystone _— ae aaa Co. 
Frente Mf 
Roche _ *F. = 

Week Electric Co. 
Northern Engineering Co. 
Sterling Electric Co. 
Wagner Elec. Mfg. Co. 


SWITCHES, ETC. 
Allgemeine Elektricitats Gesellschaft. 
Abbott, Eugene B. 
Anderson Mfg. Co., A. & J. M. 
Bergmann Elec’l Works. 
Bissell & Co., The F. 
Bossert Elec. Const. Co. 
Central Electric Co. 
Chase-Shawmut Co. 
Condit, Jr cm, S B. 
Cook, Frank B. 
Crouse-Hinds Electric Co. 
Cutter Electrical & Mfg. Co. 
Electro Dynamic Co., e. 
Eyanson Co., G. T. 
Ft. Weyns Electric Works. 
General Electric Company. 
General Incandescent Arc Light Co. 
Hart Mfg. Co. 
Hill Elec. Co., W. S. 
H. OS. Engineering Co. 


ohnson & Morgan. 

Roche Co., F. A. 
Northern Engineering Co. 
Renim Specialty Co. 
Sterling Electric Co. 
— Elec. Mfg. Co. 
Zimdars & Hunt. 


TACHOMETERS. 

Schaeffer & Budenberg Mfg. Co., The. 
TABLET BOARDS. 

Bossert Elec. Const. Co. 

Crouse-Hinds Electric Co. 

ohnson & Morton. 

Roche Co., F. A. 
Zimdars & Hunt. 


TAPS AND DIES. 
Carpenter Tap & Die Co., J. M. 
Pratt & Whitney Co. 


TELEPHONES. 
American Bell Telephone Co. 
American Electric Telephone Co. 
American Push Button Tele. Co. 
Atwater Kent Mfg. Co. 
Automatic Elec. Co. 
Clark Automatic Tel. S. B. Co. 
Clark Tei. & Tel. Co., Thos. E. 
Conn. Telephone & Elec. Co. 
Ericsson Tel. Co. 
Eureka Elec. Co. 
Farr Seen & Come. Supply Co. 
Holtzer-Cabot Elec. Co. 
International Tele. Mfg. Co., The. 
Kellogg Switchboard & Supply Co. 
Keystone Electric Telephone Co. 
Manhattan Elec’l Supply Co., The, 
North Electric Co. 
Russell-Tomlinson Elec. Co. 


Schmidt Teleph. Mfg. Co., The Lambert. 


Sterling Electric Co. 
Stromberg-Carlson Tele. Mfg. Co. 
Swedish Telephone Tel. Co. 
Viaduct Mfg. Co. 

Victor Telephone Works. 
Vought-Berger Co., The. 
Western Electric Co. 


TELEPHONE HOLDERS. 
Chicago Writing Mch. Co. 


TELEGRAPH INSTRUMENTS. 
Clark Tel. & Tel. Co., Thos. E. 


TELEPHONE PUSH BUTTONS. 
American Push Button Tele. Co. 


TELEPHONE SUPPLIES. 
rcher, Geo. 

Automatic Time Stamp Co. 
Barr, 
Calculagraph Co. 
Conn. Telephone & Elec. Co. 
Fahnestock Transmitter Co. 
Farr Se & Const. Supply Co. 
Holtzer-Cabot Elec. Co. 
Kellogg Switchboard & 
North Electric Co. 
Pullen Elec. Co., Leon W. 
Russell-Tomlinson Elec. Co 


& Supply Co. 


Schmidt Telep. Mfg. Co., The Lambert. 


Sterling Electric Co. 

Swedish American Tel. Co. 

Vought-Berger Co., The. 
TET.PHERAGE. 

United Telpherage Co. 


TESTING LABORATORY. 
Lamp Testing Bureau. 
THEATRE DIMMERS. 
Carpenter Enclosed Resistance Co. 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
TIME STAMPS. 
Automatic Time Stamp Co. 
Calculagraph Co 
TIME SWITCHES. 
Electric Motor & Equipment Co. 
TOOL STEEL. 
Jessop & Sons, Ltd., W. 
TRACTION SYSTEMS. 
General Electric Co. 
TRANSFORMERS. 
Allgemeine _Elektricitats Gesellschaft. 
American Transformer Co. 
Christensen Engr. Co. 
Ferranti, Limited. 
Ft. Wayne Electric Works. 


General Electric Co. 
Gregory Electric Co. 
kon Co., The. 
Maleney Elec. Co. 
New York & Ohio Co. 
Stanley Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


TRIPLEX BLOCKS. 
Yale & Towne Mfg. Co., The. 


TROLLEYS AND TRACK OVERHEAD. 
Yale & Towne Mfg. Co., The. 
TUBULAR DISPATCH. 
United Telpherage Co. 


TURBINES. 
Dayton Globe Iron Works. 
1 & Co., James. 
Smith Co., S. — : 
Stilwell-Bierce & Smith-Vaile Co. 


VACUUM PUMPS. 
Alberger Condenser Co. 
Carpenter, Thomas 
Hubbard’s Sons, Norman. 
Pulsometor Engineering Co., Ltd. 


VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
enkins Bros. 
unkenheimer Co., The. 
VISES. 
Utica Drop Forge & Tool Co. 
VOLTAGE REGULATORS. 
Electric Specialty Co. 
Portland Co., The. 
VULCABESTON. 
Johns-Manville Co., H. W. 
VULCANIZED FIBRE. 
Vulcanized Fibre Co. 


WATER OTORS. 
Rosenberg Co., 
WATER Soatrivas. 
American Electric Improvement Co. 


WATER WHEELS. 
Dayton Globe Iron Works. 
Le & Co., James. 
Pelton Water-Wheel Co. 
Smith Co., S. Morgan. 
Stilwell-Bierce & Smith-Vaile Co. 
WATER WHEEL a enon 
Lombard Governor Co., 
Stilwell-Bierce & Smith- VWisie Co. 
wee ess Governor Eng’r Co. 
oodward Governor 
winpnra MACHINERY. | 
American Insulating Machinery Co. 
WINCHES, SAFETY. 

Yale & Towne Mfg. Co., The. 
WIRELESS TEL. INSTRUMENTS. 
Clark Tel. & Tel. Co., Thos. E. 

Majestic Elec. Co. 
Queen ; 

WIRES AND CABLES. 
American Steel & Wire Co. 
American Thermo Call Co. 
Atlantic Insulated Wire & Cable Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Driver-Harris Wire Co. 
Electric Appliance Co. 
Empire ire eneeny. 
Hazard Mfg. 
Hungerford Electric & vie. Ce. 
Indiana Rubber & Wire Ce. 
India Rubber & G. Ins. Co. 
Kabelfabrik Actien- Gesellschaft, 
Magnet Wire Co., The. 
rosa gae wee Galedien Wire Co. 
Moore, A. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York tamubated Wire Co. 
Okonite ,Co. “ 
Roebling’s Sons Ce, 7. 
Safe nsulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable 
Vereingte Deuteche Nickel- Werke. AG 
Waclark Wire Co. 
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THE 


SPRAGUE-GENERAL ELECTRIC SYSTEM 


Multiple Unit Control for Electric Trains 







Challenges comparison with other systems on the following 
points: 

one The Sprague-General Electric System is neither in an ex- 
perimental nor an untried stage, but is to-day in satisfactory 
operation on 1,162 cars running on twenty-three roads in the 
United States, Great Britain, France, Germany and Italy. 








two Contracts for additional Sprague-General Electric Control 
equipments are now being filled which will bring up the total 
number of cars to 2,085 and the number of roads to thirty-two. 
A list of these roads will be sent on application. 












three The Sprague-General Electric System of Control is entirely 
independent of the brake system, so that should the air brakes 
fail, the train could still be started, stopped or reversed by the 
motorman. 


four The Control apparatus of the Sprague-General Electric 
System is operated direct by line current without the interven- 
tion of storage batteries working a more or less complicated 
system of electro-pneumatic valves. As long as there is power 
to move the train, the same power will operate the Sprague- 
General Electric System of Control. 















five The Sprague-General Electric System of Train Control is 
the fruit of eleven years of unrivalled experience in the manu- 
facture of controllers for over 50,000 cars operating on over 
25,000 miles of road in all parts of the world. 


The General Electric Co. 


GENERAL OFFICES : SCHENECTADY, N. Y. 


Sales Offices in all Large Cities in the U. S. 
















New York Office: 44 Broad St. 






For Great Britain and Ireland: 





The Thomson-Houston Co., Ltd., of Rugby, and 83 Cannon St., London, E. C. 
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THE NEW AMERICAN TURBINE 


FroR 


Electric Power Transmission 


The illustration shows the interior of the power house of the Royal Aluminum 
Co, at Shawinigan Falls, Quebec, in which are two pairs of 59-inch cylinder gate New 
American Turbines, with Westinghouse Generators coupled on each end of shaft. Une 
of these wheels was tested in the Holyoke Testing Flume and gave an efticiency ot 
85.32 per cent. 

Each pair of these wheels is developing 3,200 H P. under a head of 125 feet. The 
Royal Aluminum Company have recently placed an order with us for a third unit, 
to be in every respect similar to the other two. 
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STATE YOUR REQUIREMENTS AND SEN? FOR CATALOGUE 


THE DAYTON GLOBE IRON WORKS CO. 


90 S$. Ludlow Street’ - - - DAYTON, OHIO, U.S. A. 


Agents for Pacific Coast Pelton Water Wheel Co., San Francisco, Cal. 


_ SAMSON TURBINE 


HIGH EFFICIENCY at reduced gateage, QUICK 
SPEED and GREAT POWER are the three essen- 
tial points demanded of a turbine driving GENER- 






Enclosed Arc Lamps 


FOR ALL CIRCUITS. 
The Osborn-Morgan Company 


CLEVELAND, OHIO. 






ATOR. No other turbine maintains these three points SMITH TRAY PLATE 
to such a high degree of perfection, as the SAMSON. STORACE BATTERY 


Cxcels in Lightness and Efficiency. 


Write Dept. ‘‘H’’ for Catalog 
SMITH STORAGE BATTERY CO. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S.A, | | °seceserick st.,binehomton, NY 





TACOMA’S POWER STATION 
Equipped with Pelton Wheels, 


The largest contract for impulse water wheels yet recorded was awarded to the Pelton 
Water Wheel Company during May. The order was for four great water wheels to be 
used at Tacoma’s immense Power Station on the Puyallup River. 

The four wheels are each of 7500 horse-power, 11 feet in diameter and weigh in all 
1,000,000 pounds. These wheels are of greater capacity than any other wheels ever built, 
and excepting the turbines of Niagara, are of greater capacity than any other wheels in 


the world. 
Send for illustrated catalog containing valuable hydraulic data. 


PELTON WATER WHEEL CO., '°°™*!" flr. iweRTy Sr. NEW YORK. 





EASTERN 


HIGH GRADE 
WET AND DRY 


BATTERIES 


Carbon Cylinders if 
Brushes and Specialties |} 


EASTERN =f. 
CARBON WORKS fis: 


} WEST BERGEN. | 


Jersey City, N. J. [ persevcrry.n) 


nu re Hi I e 


i) oS 
Nl ~ t 


lp ofl gl : 
! a sildeae se iy Si : 


wl 
You can increase the efficiency of your advertising by se 


A 


P tl idee 





us NEW CUTS frequently. 











Write for our ELECTRICAL BOOKS 


Catalogue of 
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ELECTRIC POWER PLANTS 


Built upright or horizontal, single 
or in pairs. 


Special Features: 


High speed and efficiency, great 

power and strength, easy working 

gate and fine regulation. 

Further particulars freely given. 
We Make 


Steam, Power and Electrically 
Driven Pumping Machinery 


for all purposes. 
Air Compressors, 
Jet and surface 


Condensers and 
STILWELL’S FEED 
WATER HEATER. 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY, 


DAY TON, OHIO, U.S.A 


NEW YORK: 143 Broadway. CHICAGO : 331 Dearborn St. BOSTON : 73 Oliver St. 

PHILADELPHIA : 619 Arch St. CLEVELAND: 1116 New England Bldg. BALTIMORE: 1307 Continental 

NEW ORLEANS : 304 Hennen Bidg. Trust Building. (1) 
SALES AGENTS: FREDERIC NELL, 97 Queen Victoria St., London, Eng., E. F, AUSTIN, Smith Bik., Pittsburg. 









Pair 


McCormick 
Turbines, 


4000 H. P., 85 ft. head, arranged to drive generator and a single 
turbine to drive exciter. Two : settings built for the Hudson River 
Water Power Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write for catalogue, 
if contemplating purchase of turbines. 


S. MORGAN SMITH CO., 


THE 1903 EDITION 


STANDARD WIRING 


For Electric Light and Power. 


By H. C. CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


ADOPTED By the Fire Underwriters of the United States. 


By Cornell University, Stanford University and other Technical Colleges and Schools. 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 


BEC A U SE It is the only book on Wiring ond Construction kept strictly up to date. 


It contains all the necessary Tables, Rules, Formulas and Illustrations. 
It settles disputes, and if referred to before wiring will prevent disputes. 
FLEXIBLE LEATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 







York, Pa., U.S. A. 























McGRAW PUBLISHING COMPANY, BOOK DEPARTMENT, 114. Liberty St., N. Y. City 
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The New Telephone Wire 












ELECTRICAL WORLD anp ENGINEER. JUNE 27, 1903. 





EDISON MINIATURE LAMPS 


have been for twenty years 


_ for inside use—“O. K.’’ two conductor Glazed Braid 
The Standard of the World 


Telephone wire. Made with weatherproof compound 
insulators and glazed cotton braid, with trace thread 
in one conductor, then twisted. Carried n Chicago 
stock in Black, Maroon and Nut Brown colors, No. 
18 B. & S. gauge copper costs less than many rubber 
wires of greatly inferior quality. Does not rot or 
deterioriate. 


ELECTRIC APPLIANCE COMPANY 


TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES. 
92 and 94 W. Van Buren Street, Chicago 


and are to-day more largely used than 
all other makes combined. 






SERVICEABLE, ECONOMICAL, RELIABLE. 


EDISON DECORATIVE AND MINIATURE 
LAMP DEPT., 


General Electric Co., 









HARRISON, N. J. 











oo ORL MPERED © ° 
In a Recent Test & | wD SPRINGS: 
of eight of the best known arc lamps on ALL. KINDS OF SMALL SPRINGS 
the market, seven burned from Ioo to 125 DUNBAR BROS wmaxrs BRISTOL, CONN. 


hours and the eighth lamp 234 hours. 
The resistance of seven developed weak- 
nesses on short circuiting the arc. The 





4 4 There’s only two ways. Make it fit after you get it. Or order 
Speaking of Tubing, where you’ll get it to the thousandth of an inch in precision. 
There’s a loss or a saving in the choice. 


eighth stood it without injury. The mag- We make tubing in Steel, Brass, Copper, Aluminum, etc. From large to size of a human hair,—All Seamless—of course. 
net spools of some burned out under these ELLWOOD IVINS TUBE WORKS, Oak Lane, PHILADELPHIA 
circumstances; those of the eighth were un- 


injured. The eighth was a Toerring Lamp. 
Who got the order? 


C. J. TOERRING CO., THE GREAT convemence 
. kaa. oF ™ HUBBELL Pull Socket 


Is apparent the INSTANT you pull the chain. 


Once Tried, Always Used. 
Furnished in any length of chain desired. 


HARVEY HUBBELL 


Main Office and Factory, 
New York. BRIDGEPORT, CONN, Chicago. 





Direct Current Recording Wattmeters 


All Sizes, Direct Reading. Prices on Application. 


THE W.G. NACEL ELECTRIC CO., TOLEDO, 0. 
SAMSON SPOT CORD cor. ' ELECTRICAL TESTING 








Are Light We are now prepared to undertake 
i a Electrical testing of all kinds. 
Send for Samples and Prices. rolley Cord. Electrical and Photometrical Standardization, 
SAMSON CORDACE WORKS, BOSTON, MASS. Tests of Lamps, Instruments, Materials and Supplies. 


Secondary Standards of Candle-power furnished. 


Sterling Insulating, apres 
ae ‘ ESTING BUREAU 
Black Finishing & Core Plate Varnishes] | ,, ‘tay See. Seite Wil, 


STERLING VARN ISH CO. Telephone, 3388 Franklin. 
PITTSBURG, PA; 


WE MAKE TELEPHONE LAMPS 


of all kinds equal to any on the market— 


FITTED WITH PORCELAIN OR WOOD BASES OR SIDE CONTACTS— cant imal WORKS, 











FLAT SPIRAL 
agummenlie EXTENSION 


COMPRESSION 


in: sle + te - Plain—Ti » “Ts rece. Ga . mace 240 and 242 West 29th St., New York City. 
al Garakes rosted or Plain—Tip or Tipless—Send for prices hte, af Site anit EMME GE LI Winds 
THE ROONEY-WESTBURY ELECTRIC LAMP (CO., - h idee "hd Sin yt 
S54 &, tint Ot ERes. gnw Yore crry. ||| i. ese eae ee re 
GUNEER,. 





ELECTRICAL WORLD AND ENGINEER “actt“cruer warters-it Gors ALL ovER THE WORLD 
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TROLLEY WIRE 


MAGNET AND WEATHERPROOF WIRES 
THE MAGNET WIRE CO. 


80 William Street, New York 
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NEW YORK CITY. 






DYNAMO AND MOTOR REPAIRING 


Patent Soliciting and Litigation. 
Electrical Cases a Specialty. 





















Armature Winding Our Specialty, 
vew CATALOG Armature Coils Railway Field Coils 
The Most Instructive Ever Published. Commutator’s, of 
Gears and Pinions every type 





Indicators, Reducing Wheels, Planimeters, 2 = 
THE ELLIOTT BROS. ELECTRIC CO., Cleveland, O. 


Steam Separators, Shaking Grates. 
Scranton Steam Pumps. 


UNION STEAM SPECIALTY CO. 


1600 Marion St., Scranton, Pa. 


STEELO 


HARDENS AND TOUGHENS. 
IRON, IMPROVES ?=STEEL 
AND: PREVENTS::RUST. 


STEELO COMPANY, 403 EAST. 23d ST. 







For Motor Driven Tools. 


The leading manufacturers are using New Process 
Noiseless Pinions. Our catalogue explains the advan- 
tages of sodoing. Write for it. Also let us quote you on 
your metal gear work. 


Ek, Ae 4°). 0. Seek Oe ee, eee 





cass eee 


TO 


New Process 
Raw Hide Co. @ 
Syracuse, 


ELECTRICAL WORLD 
and ENGINEER 


is more widely quoted abroad than 
any other electrical journal published 
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ATLANTIC INSULATED WIRE & CABLE CO. 


WIRES AND CABLES, 


FOR SUBMARINE, AERIAL, UNDERGROUND 


AND INTERIOR USE. 


120 LIBERTY STREET, 


New YorE Crry. 


WM. A. ROSENBAUM 


PATENT ATTORNEY 
140 Nassau St., New York City 


(Formerly in the Times Building) 


THOMAS J. JOHNSTON 


COUNSELLOR AT LAW 
i! Pine St., NEW YORK CITY 
Patent Causes Patent Soliciting 


For Sale 


Printed copies electrical patents from ear- 
liest date to July, 1889, bound volumes, 
classified and indexed; 75 volumes in fine 
condition; issued and bound by the United 
States Patent Office. Address No. 883, 
care Electrical World and Engineer, New 
‘ork. 








GOEPEL & NILES 


COUNSELORS AT LAW 
REGISTERED PATENT ATTORNEYS 
U.S and Foreign Patent 
Trade vMiarks, copyrights 


296 Broadway, Dun Bidg., New York. 


“AMERICAN” 


STORAGE CELLS Are the Best 
Send for Descriptive Circular. 
AMERICAN BATTERY Co. 


172 So. Clinton St., Chicago, Ill. 
Established 18%. 








Second Edition, 
ALTERNATINC-CURRENT 


Wiring and 
Distribution 


WILLIAM LE ROY EMMETT. 





98 pages. 33 Illustrations. Price $1. 

Copies of this er any other elec- 
trical book published will be sent 
by mail, postage prepaid, to any 
address in the world, on receipt of 
price. 





McGraw Publishing Company, 
BOOK DEPARTMENT 
114 Liberty St., N. Y. City. 


North, South, East, West, at home and abroad, ELECTRICAL WORLD 
AND ENGINEER is recognized as the leading electrical journal, and is 


therefore the one which is consulted when purchasing is to be done, 


se tt It Aas no geographical limitations. & SF SF KF ve 
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POSITIONS WANTED. 





The vate for “Position Wanted” adver- 
eS eo cae one Oe 
an insertion; 


og 6 
copy should reach this office not later than 
paretey morning for the next succeeding 





OSITION WANTED by electrical engi- 
neer, graduate technical hi a oe 
with practical experience, spe sev- 


om aa ges; moderate salary. CG 
O., 114 Fifth Ave., New York, 


oom 15. 

POSITION WANTED by electrical engi- 
neer; college graduate; 3 years’ fac- 

tory and 10 years’ experience in extensive 
railway and lighting plants; desires respon- 
sible position with large company or con- 
sulting engineer’s es thorough knowl- 





edge of generating and distributing sys- 
tems; highest references. Address No. 925, 
care Electrical World and Engineer, New 


York. 





P OSITION WANTED—By a technically 
; educated electrical and mechanical en- 
gineer, of seven years’ experience, mostl 
in steam-electric central station work, wit 
company in need of a competent and reli- 
able superintendent. At present employed 
as superintendent of power in a modern 
factory. References from past and pres- 
ent employers. Address No. 942, care of 
Electrical World and Engineer, New York. 





OSITION* WANTED by electrical and 
mechanical engineer, college graduate; 
age 27; experienced on electrical switch- 
boards and general central station work, 
drafting, testing and engineering; able to 
take charge of men; best of references. Ad- 
dress 943, care Electrical World and En- 
gineer, New York. 





OSITION WANTED by college gradu- 
ate, age 28, six years’ experience in 
construction and operation of central sta- 
tions. Would take responsible position 
with operating or manufacturing concern, 
or consulting engineer. References. Ad- 
dress No. 940, care Electrical World and 
Engineer, New York. 













If you want to do business with any 
man in the electrical field in any part 
of the world the right medium to adver- 











IF YOU W Bie 


ELECTRICAL WORLD anv ENGINEER. 


YOU NEED IT! 


Fl Pea W4e).B 4 


Gale’s Cormmutator 


Compound. 
The only Article that will Prevent Sparking. 


Will keep the commutator in good condition and prevent cutting. Absolutely will not 
gum the brushes. 50c. per stick. $5.00 per dozen. Sand 5O0c. for trial stick. 


FOR SALE BY ALL SUPPLY HOUSES, OR 
SOLE MANUFACTURERS, 


K. MCLENNAN & CO 


AN ARTICLE THAT WILL REPEAT ITSELF, 


#9 909, 100 Washington Street, 


ono | ) eels te 


g; port ae oo 


= W. Beeld 


VAR ae VR Sy i 


FOR POLISHING 








ALI 





HELP WANTED. 


KINDS OF 





The rate oe “Help Wanted” advertise- 
ments of forty words or less is one dollar 


and fifty cents an 


insertion; 


additional 


words three cents each, payable in ad- 


vance. 


this office not later than. 


Remittance and copy should 


for the next succeeding issue. 


reach 


uesday morning 





W ANTED—Three experienced: incandes- 
cent;lamp salesmen, by an old and 
well established company not in the Trust; 


W 


WA 


wa 

ing machines. 

and be nk os competent. 
n Coal 


METALS. Ind 


SOUTHWORTH AND HARE, 
INDIANAPOLIS INDIANA 


A BIG STICK FOR 35 CENTS--SEND FOR FREE SAMPLE. 


ANTED.—One_ experienced 
cent lamp salesman at once. 
Shelby Electric Co., Shelby, Ohio. 


NTED: Salesman; 


ana} ety is, Ind 





The 


strictly confidential. 
GENERAL INCANDESCENT ARC 


LIGHT COMPANY, 
Marquette Building, 


Chicago, IIl. 


NTED.—A man to superintend the 
operation of our Electric Coal Min- 
Must have had experience, 
Address 


CHICAGO. 






incandes- 


correspondence 





JUNE 27, 1903. 





WANTED by large Bell Telephone Com- 

pany, several of this years’ technical 
ereduetes who desire to enter the telephone 
eld. Address No. 935, care Electrical 


World and Engineer, New_York. 

W ANTED.—A salesman, calling on the 
leading electrical manufacturers, to 

handle something new as a side line on 

liberal commission. Address No. 937, care 


Electrical World_and Engineer, New York. 
oe .—By a storage battery com- 

pany, an expert who understands 
electro ——— processing of plates. Ad- 
dress 36, care Electrical World and 


Engineer, } ew York. 


W ANTED by large power and ait vont 
company, man who can instal test 
and adjust meters on consumers’ premises, 
preferably a man who can repair armatures 
and transformers. Good opening for a re- 
liable, sober and industrious man; must 
come well recommended. Address No. 938, 
ore Electrical World and Engineer, New 
ork. 


TT 
W ANTED.—Salesman for electric mo- 


tors, lamps, etc.; capable of con- 
trolling trade in New York City and vicin- 
ity. tate experience and salary expected. 


care Electrical World 


Address No. 939, 
York. 


and Engineer, New 


SS 
W ANTED. .—An expert armature winder 

and repair man to proceed at once 
to Johannesberg, South sities Commenc- 
ing salary $150 per month. oy (sec- 
ond class) paid from New Yo to Johan- 
nesberg. K ood opening for the right 

Apply e letter with references to 
944, care Electrical World and En- 


gineer, New York. 


WANTED 


a partner who can take charge of a goud 
business of supply and contracting com- 
pany. Fine location; no competition; ex- 
enses low. Present owner is obliged to 
eave on account of health and wants a 
hustler to take a half interest or at least 


$1,000. Must be temperate. Address No. 
941, care Electrical orld and Engineer, 
New York. 





FOR SALE. 

A late model Eddy deposition gen- 
erator, 100 K.W., 1,000 amperes and 
10 volts; also ammeter and voltmeter 
for same. Address, No. 945, 
ELECTRICAL WorLD AND ENGINEER, 











tise in is ELecrricaL Wortp AND EN- |] applicants will please state age, experience | Brushy Mountai 1 Mines, Petros, Ten- 
GINEER. and salary wanted. Address No. 835, care | nessee, giving experience, reference and New York 
a Electrical 1 World and Engineer, New York. salary wanted. : 
— 125-133| CYCLE ALTERNAT- 
1— 25 Triumph, M.P. Com. 1400 ING CENERATORS. 
I— 30 pruehe Self oon 1500 Light. Speed. 
2— 32 ood, Se ilers, 1750 . 
14— 35 Hobart, M.P. Comp. 1700 2— 600 eepente 0K Ws 
1— 40 Wood, Self Oiler, 875 said Gen. El ag yt conthnd 2000 
4— 45 W’house, M.P., Com. 1800 4 00 n. Elec. 44 30, toothe 
1— 50 N. E. Comp. %. 0.,. 1650 CHICAGO. = comp., with ‘ 
1— 50 Wood, Self Oiler, M.P. 1250 CXCiter, 1500 
1— 50 Crocker-Wheeler, S.O. 1150 1— 650 eee Seen A. a8 
1— so C. & C., Comp., S. O. 1150 6 with exciter, &. U., 1500 
sot 4— 650 Wood, 33-K.W. comp., 
I 35 Crocker- ‘Wheeler, S.0. 1200 conten t 
s— 55 Edison, S. O., 3-K.W. 1900 e vith eC . “oO 68 
19— 60 Hobart, M. P., Comp., as w = exci ar Fy 1680 
soy ake ME Comp ise | Light str on ~ | tosthed “armature, 
1— 75 Bostedo, M. P., S. O. 1200 wig roe —- oon os” 6|l to eee 
1— 80 Riker, M. P., Comp., 2— 700 Commercial, M.P.,Comp. 865 to 13x12 Automatic 900 aK Ww. ind. ae on 
S. O. 1100 1— 750 Card, P., Comp. 750 Chandler dete 3 eng. 300 xcites ae ae Oe 1300 
1— 80 New England, M. P. 1450 2— 800 Edison, 45-K.W. ey 4000 1— 45 Am. Engine Co. 750 oe - KW me 3 
1— 80 Perrett, M. P. 950 I— 900 Jenney, Comp., S. 900 2— 45 Edison, Comp. 1000 . , " d’ slaeuere, com 
1— 100 Card, M. P. 1000 1— 700 Westinghouse, M. p> 1— 45 Gen. Elec. 925 pe nee. P+» ease 
2— 100 Hobart, M. P., Comp. 1500 Engine Type ir D.C, 1— 55 Fuller Silat 750 —- woe 1<-K.W 4 
2— 100 Northern, M. P., Comp. 1600 Comp., ode td 375 1— 62 T. H.'D 62, comp. 900 ° comp.. a arma- 
1— 150 Western Electric, M. P. 1650 2—1000 Edison, Ce 1— 70 Western Elec. a: 585 cont nale oiler, with 
1— 150 Western Electric, M. P. 1300 K.W., Comp. 700 3— 75 Seimens S102 iano ’ deen 
I— < Bernard, Self Oiler, 1800 1—1200 Gen. Elec. Cc t Churchward t pe, o—t200 Westianeess. Go: K.W., 
I— 200 = ye Oiler, 1900 Weston Eng. 275 P. Brand New, soothed * semana, 
I— 210 &'C. P. 1100 1—1350 Waddell Entz,80-K.W. _ ne F 300 with i. onan . 1650 
2— 210 Edison” Ne 0 tard 1500 D. C. to Ball “' — it CSc. Comp. self oiler a s<<ne0 Gea Eee oo eo 
1— 250 Comm’! come. S. 1460 5 EH. 275 1—100 Edison, Comp., S. O. 00 . ao > 
1— 300 Phoenix, M 15- ‘Rw. 1100 I—1400 ne ; I--125 Thompson Ryan M. P., 375 Aik amaline ’ 1500 
2— 300 Jenney, Seif ais8 1400 O., 70-K 800 1—125 Seimens & Halske, M.P., saxgeco Gan, Ele. Gee A. 8 
1— 300 Ahlms-Edwards, M. P I—1400 Ft. Ww ayne, Dy C.to 13X14 Fither for belted or 60-K.W. Tetted, ae 
Comp. 825 Buckeye, vertical en- D. C. to engine, can matere onmmmonite 
2— 350 Edison, 20-K.W., Comp. gine, 80-K.W. 275 ke wnund aor ado weenk with Gadiie 1500 
1— 350 C. 5% Comp. 750 agen Gre MP? € Pale = 250 or 300 R.P.M. 1—1200 Westinghouse, 60-K.W., 
2— 350 C. & C., M. P. 20-K.W. 850 D. C. to Ames Tan- 500 VOLT CENERATORS. ae ee Sees 
1— 350 Card, M. P., Enclosed 1000 dem Comp. 11x17x12 K.W. | Speed. witht erelter ° 1332 
I— 350 Card, Mm. Fy oe OD, 1000 Automatic Engine, 270 2— 45 Edison, Comp., New tees 2 ae ae Manis. gett * 
1— 400 W’house, M.P., Comp., 975 3—1800 Edison, 100-K.W., Armt., S. O., 1000 3—13 * io ac caches 1070 
1— 400 C.-W., M.P., Comp, 875 O., Comp. 650 I-— fe ne H. 2 50, 1020 , , 
1— 400 Northern, 22%-K.\ 1— 60 estinghouse, 525 
M. P., Comp. 1000 — SSPORATHRS- 2— 60 Edison, Comp., Self Oil- 1100 VOLTS. 
1— 450 Rockford, Comp., S.O. 1250 vas peed. er, new armt. and 1—1500 Westinghouse, 75-K.W., 
2— 450 Comm’l, M. P., Comp. 1000 1— 9 New England, M. P., 1600 commutator. 700 with exciter, S. O., 1375 
1— 4580 C. & C., M. P., 25-K.W. 1700 1— 12 Edison, Self Oiler, 1600 1— 62 T. H. D 62, S. O., Comp., g00 3—1500 Wood, 75-K.W. comp., 
6— 450 Edison, 25-K.W., S. O. 1300 I— 12 New sagient. 8 pole 800 1— 75 Akron, M. P., 6 pole, 900 toothed armature, 
1— 500 Jenney, Comp, 30-K.W. 1350 1— 15 Edison, Self Oilers, 1500 1— 75 Bullock, M. P., 900 with exciter, 1050 
3— 540 Mather, Comp., S. O. 1300 | 1— 20 Northern, M. P. 850 2— 75 Gen. Elec., M. P., 4 1—1800 Standard, 90-K.W. in- 
1— s40 C. & C., M. P., 30-K.W. 750 1— 20 Edison, Self Oiler, comp. 1400 comp, New Rewound, 700 ductor type, with 
1— 540 Fisher, M. P., Comp. 850 1— 20 Wagner, M. P., 1200 3—100 Edison, comp., 650 exciter, 1000 
2— 540 General Elec., M. P 1— 20 Diehl, M. P., Comp. 925 3—100 G. E., M. P., 4 comp., 650 1—1800 G. E. 90-K.W., type A. 
Comp., 30-K.W. 1000 1— 25 Crescent, M. P. 1000 1—100 W’house, M. P., 6 comp., 650 S 90, comp. slotted 
1— 540 Edison S. O., Shunt, 1— 25 Commercial, S. O., comp. 1380 1—120 W’house, M. P., comp., 625 armatrue, with exciter 1250 
30-K.W. 1200 1— 37%Keystone, M. . comp. 800 2—250 W’house, M. P., 6 comp., 550 1—1800 Westinghouse, 90-K.W. 
2— 600 Card, M.P., Comp. 850 1—- 37 Crocker: -Wheeler, M. P. 950 1—200 Gen. Elec., M. P., 4, comp., toothed arma- 
1— 600 Card, M.P., S. O,., 900 1— 40 Card, M. P., 850 comp., S. O., 400 ture, with exciter, 1500 
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1—200-H.P. Heine, 150 lbs. pressure. 
1—375-H.P. National, 150 lbs. pressure. 
2—66x15’ return tubular, 1oo Ibs. 
2—40-H.P. return tubular, 100 lbs. 


0 VOLT DYNAMOS AND MOTORS 
1—45-K.W. Edison, bi-polar. 
1—30-K.W. Loomis, 4 pole. 


1—6-K.W. Perrett, 125 volts, D. C. 
Case, vertical. 


500-550 VOLT GENERATORS AND MOTORS 


DIRECT CONNECTED 
3—300-K.W. Stanley, 60 cycle, D. C. 


MclI. & S. vertical engines. 


1—225-K.W. General Electric, 550-volt, 1—120-K.W. C. & C., 6 pole. 
D. C. Buckeye, cross comp. 
2—200-K.W. Westinghouse, 550 volts, 
D. C. Westinghouse, comp. 
2—120-K.W. Westinghouse, 550 volts, 
D. C. Westinghouse, comp. 
1—8o-K.W. Jenny, 125 volts, D. C. 


Russell, 4 valve. 
1—50-K.W. 


D. C. Armington & Sims. 


eneral Electric, 125 volts, 


. C. & C., 6 pole. 


dison bi-polar. 
. C., 6 pole motor. 
- & C., 4 pole motor. 
ison, bi-polar. 
merican Ball, 4 pole. 
. H., bi-polar. 

-» 4 pole. 


1—50-K.W. Walker, 125 volts, D. C. a c .»_ bi-po 


Russell automatic. 


1—43-K.W. Westinghouse, 125 volts, 


D. C. Russell automatic. 


lar. 
TORS AND MOTORS 

e Se C., 6 pole. 
1—100-K.W. C. & C., 6 pole. 


A 


1—40-K.W. General Electric, 220 volts, :—60-K.W. Edison bi-polar. 


D. C. McEwen automatic. 


1—25-H.P. Novelty motor. 


1—8-K.W. Crocker Wheeler, 125 volts, 1—15-H.P. Keystone, compound. 


D. C. Case, vertical. 
3 to 71%4-K.W. D. C. sets (new). 


1—7'%4-H.P. American Ball, 4 pole. 
1—5-H.P. Diehl, bi-polar. 


4—100-K.W. General Electric, M. P. 


- Thomson-Houston, B.P. 


1—27-K.W. Crocker Wheeler, 4 pole. 
2—25-K.W. Edison bi-polar. 
2—z20-K.W. Edison bi-polar. 
1—10-K.W. Detroit, 4 pote. 
1—6%4-K.W. Crocker heeler, 4 pole. 
1—32-H.P. Crocker Wheeler, motor. 
1—12-H.P. Detroit, 4 pole. 
1—5-H.P. T. H., bi-polar. 

ENGINES 
2—13x21 Buckeye tangye bed. 
1—18x36 Cummer, 4 valve. 
.—14eas Delamater Corliss. 
2—1114x17%x16 Buckeye, cross comp. 
1—8x7 Westinghouse, Jr. 

BOILERS 
2—z250-H.P. Heine, 150 lbs. pressure. 
1—290-H.P. Heine, 150 lbs. pressure. 
1—267-H.P. Abendroth & Root, 150 Ibs. 

pressure. 


2—100-H.P. Locomotive type. 
ARC DYNAMOS 
2—65-Light Brush, No. 8, 9.6 amp. 
1—40 Light Wood, No. 7, 9.6 amp. 
1—30-Light Brush, 9.6 amp. 
2—2o0-Light T. H., 9.6 amp. 
ALTERNATORS AND MOTORS 
1—60-K.W. G. E., A-10-60, 125 cycles, 
single phase, 1100 volts. 
1—30-K.W. Westinghouse, 125 cycles, 
single phase, 1100 volts. . 
1—30-K.W. National, 125 cycles, sin- 
gle phase, 1040 volts. 
1—10-H.P. Churchward, 125 cycles, sin- 
gle phase, 110 volts. 
1—s HP. Ft. Wayne, single phase, 125 
cycles, 110 volts. 
2—'%4-H.P. Emerson, 60 cycle, single 
phase, 104 volts. 





Stock of Machinery Ready for Immediate Delivery. — 


CONTROLLERS 1—Armington & Sims, 13 x 12. 
100—“K”’ Controllers. 1—Taylor-Beck, 12 x 14. 
as—K-2 Contrvilers. 1—Houston, Stanwood & Cross- 
ENGINES pound, 16 and a2 x 42. 
1—Tandem Compound Ball, 8 and 13 1—Cooper Cross-Compound, Nen-Con- 


> a densing, 36 and 60 x 60, — = 
2—Tandem Compound Balls, 9 and 16 


GENERATORS, 500 VOLTS" 1—750-K.W. 
1—Edison, No. 20, 60-K.W. 2-Phase, 2200 Vo erator, belt- 
6—T. H. D-62. ed to one and 48 x cross-com- 
6—Edison, No. 60, 175-K.W. pound condensing Cooper Corliss 
a—Gen. ectric, 100-K.W., 6 pole. engine, complete. 

Electric, 100-K.W., 4 pole. ALTERNATING GENERATORS 


a 60-Cycle, 


having been shipped from 


1—Westin » 175-K.W. 1—35-K.W. W use, with exciter 
an Meeks, ce. coe oateall srume rr. ae 
4—T. H., 270-K. 6 arranged to be d_swit ins mts, 3200 , seat Automatic, 1§ & 20. I Tandem Compound Ball, 12 and 


1—6o-K.W. Westinghouse, without ex- 2—Porter-Allen, 16 x 20. 
board instruments, — a 17 x 14, Cross-Compound 


d 
a—21 x 18 Armington & Sims. 


driven with a single pulley clutch 
goapiing on either side of pulley. 
a—T. H., s00-K.W. 


2s 
3—Skinner engines, 17 x 18, with air 
compressing cylinders attached. 


BOILERS 


citer and swi 
1100 volts. 


a—100-K.W. G. E. lic, with 
eBQNORTSGMERATORS, 4." "Ger and emir Wanronsat) [flange tas ihn, 8 eet pin, 
sign, for a direct connection at a complete, 1100 volts. 1—St. Louis Corliss, so x $4. 3—66 in. x 14 ft., with 66 4-in. tubes. 
2—180-K.W. Stanley, 1100 or 2200 1—Penn. Iron W Corliss, 28 x 60. 2 in. x 18 ft., with 79 4-in. tubes. 
2—Sterling water-tube, each 3s50-H.P. 


speed of 120 r.p.m. 
ARC LIGHT GENERATORS 
ae 10, 100-light, 9.6 Ampere 


volts, with exciter and switchboard 


rks 
a—Lane & 24 x 6e, designed 
instruments. in 2—Hazleton, s500-H.P. 
MOTORS 


° 

for Rol work. 
1—20 x 48 eelock. : 
amos, with oil reg- 180—New 2s-H.P. Motors, complete with 1—Double Wheelock, 20 x 48. A complete Edison three wire plant 

ulators, practically new. pinion, gear and gear cases. 1—Wheelock, 20 x 42. ef 300-K.W. capacity at a great bargain. 


JOHN A. STEWART ELECTRIC CO., Offices: 430 Sycamore St. Cincinnati, Ohio. 





Speed. 


H.P. 

1— 5 Aaron, self oiler, 1800 
1— 6 Riker, M. P., 750 
1— 7%Card, M. P., 725 
2— 7%Northern, multipolar 1400 
8— 7%Commercial, multipolar, 1100 
0 2— 7'%Hobart, M. P., 1250 
S o— 7%New England, M. P., 2:00 

i) 


Light. Speed. 
3—2400 Westinghouse, 120-K.W. 
comp., S.O., toothed 
armt., with exciter, 1375 
2—2400 Gen. Elec. 120-K.W., 
type A 120, toothed 
armature, composite, 


PRA ET nt a 


ae 


with exciter, 1070 
2—2400 Gen. Elec. 120-K.W., 54-62 NT I— Bernard, self oiler, 1450 
type A 120, late type S.CLI ON ST. CHICAGO. 1— 10 Western Electric, M.P., 1400 
comp., toothed arma- 1— 10 Western Electric, M. P., 1250 
“ ture, , with exciter, 11070 | Se SSS SS SSS ee ea I— 12 Renae oe gist, — 
2—2400 n. ec. 120-K.W. I— 15 ‘ oy es ee 00 
type A. S. comp., ALL MACHINES IN STOCK AT OUR WAREHOUSE. 1— 15 Eddy, self oiler, 1500 
meted oo : Large stock of Meters, Arc Lamps, Station Instruments and Supplies. All apparatus} ?— 3 —, - ge se78 
with exciter, 1070 « : — rnard, self oiler, 1500 
2—3000 Stanley, 150-K.W., In- fully guaranteed in perfect operative condition. Send for Monthly Bargais: Sheet with 1— 18 Bain, self oiler, 950 
ductor type, 2 phase, complete list and net prices. 1— 18 Commercial, self oiler, 1200 { 
Ge ag <w C60 fb cceeieeeens ee 1— 18 Rockford, sn eae 1150 # 
I—3000 n. ec, 150-K.W., . 2— 20 Jenney, self oilers, 1200 ? 
monocyclic, toothed Light. Speed. 110 VOLT MOTORS. 1— 20 Phoenix, M. P., 950 i 
armature, comp., 1—1200 Westinghouse, 60-K.W., H.P. Speed. 1— 22 Ahlms-Edwards, M. P., 750 
with exciter, 825 toothed armature, 6—  %Towle, self oiler, 1500 i— as C. & C., self oiler, 650 f 
2—4000 Stanley, inductor type, comp., with exciter, 720 1— ¥Roth, self oiler, 1950 4— 25 Edison, self oilers, 1100 b 
200-K.W. 1100 or 1—1200 Gen. Elec. A. S. 60, 60- 2— ¥%Towle, self oilers, 1600 1— 25 Card, M. P., 800 y 
2200 volts, 2 phase, K.W., toothed arma- 1— New England, M. P. 1900 2—25 C. & C, M. P., 625 f 
with exciter, 670 ture, comp., 8 poles, 1— 1 New England, 1000 6— 30 Edisons, 950 } 
1—1800 W’house, 400-K.W., with exciter, 900 1— 2 Wagner, M.P., S.O., 1800 1i— 30 C. & C.,, M. P., 550 } 
slotted armature, 3 1—3000 W’house, 150-K.W. i— 2 E.&C, M. P., 2350 2— 30 Commercial, M. P., 725 i 
bearings, distributed comp., toothed arma- a enney, self oiler, 2200 2— 30 Rockford, self oiler, 1000 f 
windings, with excit- ture, 12 poles, with 1— 1%Keystone, self oiler, 2100 1— 30 Westinghouse, M. P., 750 
er, extra fine, 445 exciter, 600 I— 2 mae ore Oss, 2200 I— 30 ar gs M. P., He 4 
1— 2 New England, 1150 i= 30 orthern, - Fs, 50 t 
ALTERNATING CENERAT- ARC DYNAMOS. 1— 2 Perrett, oat oiler, ‘she 2— 30 Gea. mae is 900 
; 5— 2%New England, type B, 1800 I— 35 dison, self o1ler, — 950 
ORS. 60 CYCLES. 1100 Light. C.P. Speed. 2— ot Cretan Whnsier “3. O., 1150 1— 35 Akron, M. P., self oiler, 
VOLTS. 1— 30 1200 T. H. K 12 Ball, 1— 2 T. H. D 1%, self oiler, 2100 2— 35 Gen. Elec., M. P., 800 
Lich Speed I— 35 2000 T. H. LDz, Ball, 820 I— 2%Wood, self oiler, 750 1— 35 Jenney, self oiler, 1050 
ight. pece. I— 45 1200 Brush, No. 7, with 14— 2%Hobart, M. P., self oilers 1450 i— 35 C&C, M. P., 500 
I— 300 Gen. Elec. 15-K.W., latest improved 1— 3 New England, 1000 a— 35 Card, M. P., 650 
comp., toothed ar- Stubenrausch 1— 3 Crocker-Wheeler, S. O., 950 1— 35 Fisher, M. P., 600 
mature, with exciter, 720 commutator, 1050 1— 3 Wood, M. P., self oiler, 1000 1— 45 Card, M. P., 550 
I— 500 Westinghouse, 25-K.W I— 45 1200 T. H. M 12 Ball, 850 1— 3 Elbridge, self oiler, 1800 1— 50 Rockford, self oiler, 1050 
comp., toothed arma- I— 50 1200 T.H. LD 12, new 1— 3 New England, 1450 2— 50 Commercial, M. P., 650 
ture, with exciter, 900 Ball, 820 4— 3 Westinghouse, M. P., 1700 1— 60 Jenney, self oiler, 730 
t—1500 Warren-Medbury, 75- 2— 50 2000 T. H. M. D. 2, 2— 4 Bernard, self oilers, 1500 4— 60 Edison, 45-K.W., S. O., 750 
K.W., 2 phase, in- S. O., ring, 820 19— 4 Hobart, multipolar, 1000 2— 75 Edison, self oilers, 650 
ductor type, with ex- I— 65 2000 Brush, No. 8, with 5— 4 Edison, S. O., 3-K.W., 1700 I 8s 5S. & H., S. O., 650 
citer, 600 latest improved iW 4 GCE €., Me FP, 1550 1—100 Card, M. P., 400 
2—1500 Westinghouse, 75-K.W. Stubenrausch 1— 5 Hobart, M. P., 1050 3—125 Edison, S. O., 500 
toothed — armature, commutator, 950 1— 5 Perrett, M. P., 750 6— % Towle, self oiler, 1500 
comp., with exciter, 600 3— 75 1200 T. H. M D 12, 1— 5 Nowotny, self oiler, 1250 I— Y%Lundell, for liontype ma- 
I—1500 Stanley, inductor, 75- S. O., ring, 820 1— 5 Westinghouse, M. P., 1500 chines, complete with 
K.W., 2 phase, 1100 I— 75 1200 Wood, 950 1— 5 Bostedo, M. P., 900 gear, 645 
or 2200 volts, with I—125 1200 Brush, 6.6 amp. Ii— 5s N.E., M. P., new, 1100 1— '¥%Paragon, self oiler, 1700 
exciter, 900 0. 9, 700 1— s S. & H. series gear con- 1— 1 Roth, self oiler, 2100 
I—1500 Wood, 75-K.W., comp. 2—125 2000 Brush, 9.6 amp. nection, 700 5— 1 Towle, self oiler, M. P., 1300 
slotted armature, with No. 11, 500 1— 5 Gregory series gear con- 1— 1 Paragon, self oiler, 1100 
exciter, 600 | 1—125 1200 Excelsior, 700 nection, 1460 1— 2 Edison, self oiler, 1600 
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STATION EQUIPMENT COMPANY, ™crickco. ” 


200-K.W. Stanley, 2 phase 60 cy. alternator,.2750 or 5500 v. 

150-K.W. Stanley, 3 phase, 60 = alternator, 2750 or 5500 v. 

120-K.W. G. E., 133 cy. A. or A. S. type, 1100 or 2200 v. 

150-K.W. Ft. Wayne, 133 cy. 220 v. 

175-K.W. Edison bi-polar 250 v. generator. 

200-H.P. Edison, eee v. shunt motor. 

45-K.W. and 30-K.W. Edison 110 v. generators. 

s0-Lt. 2-C.P. T-H arc dynamo. 

14 and 26x42 Allis cross compound condensing Corliss engine, with 18’ 

band wheel. 

16 and 30x48 Cooper cross compound condensin 
od for 150 lbs. steam, 20’ sectional ban 
enser. 

Simple automatic engines from 350-H.P. down. 


Write for stock list No. 37. 
STATION EQUIPMENT AND ACCESSORIES. 


Corliss engine, 500-H.P., 
wheel, independent con- 


IMMEDIATE 


FOR SALE DELIVERY 
DIRECT CONNECTED ALTERNATING MOTORS 
40 K. W. 110 VOLT EDDY DY- 2 Phase 60 Cycle 220 Voits 
NAMO TO BUFFALOFORGE = (8°N Lt p21. Westinghouse. 
ENGINE. 15-H.P., %-H.P., %-H.P. General Elec- 
110 Volt Dynamos or Motors 


tric. 
275— Eddy, M. P. 


10-H.P., 1-H.P. Stanley. 
1g0-Lt. C. & C. 100-Lt. Bullock. oe FF nee Vettes 
25-Lt. Excelsior. 


TR %4-H.P. a . 
Y%-H.P., 110 volts, 60 cycle. 

50 40, 15-Lt. Sprague Lundell. { Phase 60 Cycle 110 Voits 
All sizes 220 Direct Current s-H.P., 1-H.P., %-H.P. Wagoners. 
Motors, |-4 to 20 H. P. %-H.B., %-H.P. Gen. Elec. 

SOO Volts Direct Current 2 Phase 125 Cycles 


ENGINES. 

ant 950-H.P. International Power Cor- 
iss. 

28x48 750-H.P. Harris Double Eccen- 
tric Corliss. 

24x48 500-H.P. Brown Corliss. 

23x60 450-H.P. George H. Corliss. 

20x48 300-H.P. Harris Corliss. 

12 and 22x42 250-H.P. Atlas Tandem 
Compound Corliss. 

16x42 175-H.P. Allis Corliss. 

12x36 100-H.P. St. Louis Heavy Duty 
Corliss. 


12x36 100-H.P. Hamilton Corliss. 

24x48 500-H.P. Buckeye Automatic. 

164 and 28%x27 400-H.P. Buckeye 
Cross Compound Automatic. 

15 and 23x17 250-H.P. McIntosh Sey- 


mour and Company Tandem Com- 
pound Automatic. 

14x14 125-H.P. Weston High Speed Au- 
tomatic. 

12x12 90-H.P. Phoenix Center Crank 
Automatic. 

10x16 60-H.P. Atlas Automatic. 


WHITEHEAD MACHINERY CO., 


JUNE 27, 1903. 


BOILERS. 

2—325-H.P. Heine Water Tube Boilers, 
140 lbs. 

2—280-H.P. B. & W. Water Tube Boil- 
ers, a lbs. 

2—275-H.P. B. & W. Water Tube boil- 
ers, 150 lbs. : 

3—275-H.P. B. & W. Water Tube Boil- 
ers, 130 lbs. 

serge. B. & W. Water Tube Boil- 
ers, 125 lbs. 

2—150-H.P. B. & W. Water Tube Boil- 
ers, 135 lbs. 

1—72x18 Tubular Boiler, 125 Ibs. 

3—72x16 Tubular Boilers, 100 Ibs. 

3—66x16 Tubular Boilers, 100 Ibs. 

1—60x18 Tubular Boiler, 100 Ibs. 

8—60x16 Tubular Boilers, 100 Ibs. 

1—56x16 Tubular Boiler, 100 lbs. 

2—54x14 Tubular Boilers, 100 lbs. 

HEATERS. 


1000-H.P. National Feed Water Heater. 
350-H.P. Baragwanath Heater. 
300-H.P. Wheeler Heater. 

150-H.P. Kroeschell Heater. 
Davenport, lowa. 


FOR IMMEDIATE DELIVERY. 


600-H.P. 21 and 36x30 Williams tandem compound engine. 
250-H.P. 12 and 24x18 Williams tandem compound engine. 


250-H.P. 13 and_20%x15 Armington & 


300-H.P. 20x18 Erie ball automatic. 
75-H.P. 10x13 Frost automatic. 


Sims cross compound. 


DYNAMOS. 
180-K.W. and 120-K.W. G. E. 60 cy. A. S. type 1100 or 2200 v. alternators. 


120-K.W. and 60-K.W. G, E., 133 cy. 1100 an 


2200 v. alternators. 


150-K.W. Wood and s50-K.W. Siemens-Halske, 60-K.W. Siemens-Halske, 2000 





v. alternators. 
200-H.P. Edison 200 v. motor. i 
Direct current 110 v. generators, all sizes. 


Write for complete stock list No. 60. 
ILLINCIS MAINTENANCE COMPANY, 
1625 Marquette Bidg., Chicago. 


7%4-5-1-H.P. General Electric. 7-H.P. Stanley 500 volts. 
5—2%4-H.P. Westinghouse. 1-H.P. Stanley, 500 volts. 


GEORGE BENDER, i137 Centre St., N.Y. 





WRITE_ FOR OUR 


ciek oo op ELECTRICAL BOOKS 


HE MAGN ET BUYS AND SELLS FOR CAS 


Anything and Everything 
STEAM AND ELECTRICAL NeNENQ 
VICTOR ELECTRICAL CO. CLEVELAND, O. 


FOR SALE. 


One 12x14 McEwen center crank en- 
gine with sub-base. 120-H.P. at 110 Ibs. 
and % cutoff and 275 R.P.M. Wheels 















Nene Ng 
PUBLISHERS. 


FOR SALE. 


25 Weston and Keystone ammeters and 














FOR SALE 











voltmeters. 6x12%. Engine is brand new, has never 
odern u f IN he erected and has usual complement of 

60 Electrolytic wood tanks. M de Plant, for the manufact re o LOCUST PINS fittings. Cheap for cash. Address Fred 
W. Bailey, 501 Spahr Bldg., Columbus, 


and OAK BRACKETS. A bargain and a splendid open- 
ing for anyone who has the material. Located 70 miles 
east of Pittsburg. Address No. 882, care Electrical 
World and Engineer, New York. 


Old material of all kinds purchased. 


WALSH’S SONS & CO., 
259 Washington St., Newark, N. J. 


FOR SALE. 


The City of Casselton, N. D., offers 


Ohio. 












WANTED! 


50 to Ioo light T. H., Ft. Wayne or 
Brush arc dynamos, 9.6 amperes. 
250 h. p. Corliss or medium speed 


automatic engine. 
B. MACHOL, 
Electric Bldg., Cleveland. 














SPECIAL LIST. 











for sale at a reasonable price its Elec- ° 
: : : ; " We wish to call your attention especially to a number of dynamos we can of- 
tric Light Plant. Will accept light for for athe at very low prises. FOR SALE 
ing for city in whole or part payment a—20K.W. Edison, aE MRNEMRET iss cn OO cies see nea eet $200.00 . ar as . as 
: ° . I RE EMU. SOK GOUNO 6 6oc cc chsce Covevergcdesecesevcsenrevesas 50.00 ne rooo-K.W. direct connected vertica 
of purchase price, if desired. Plant ees CREE RE MOLE GROD 6 55 0 6.5:60.5.00.6.00 0b0 0s ceesvecss-neseaee 350.00 cross compound, side crank McIntosh & 
is well equipped and doing a good 1 Extra armature for same ........-.-+eeeees yo eee cceccceveccscccscce 80.00 Seymour engine now completed. Revolu- 
; 13 ae 1—9o0-K.W. T. H. dynamo, 110 volt, i IPMN <5 6 6 w.a:0b:6-014.6:0 5906) 0:6 500.00 tions per minute 120.. Steam pressure 125 
business. Address all inquiries to 1—20-H.P. National motor in good order, 110 volt, 1200 alternations..... 190.00 Ibs. ated load and indicated horse-power 
1—z200-Lt. National dynamo, 110 volt, 1200 alternations ..........e+++. 195.00 1520. Cut off 26/100. This engine was 
BRUCE D YOUELLS DGG ls SNOT BOO VO GEER fb ccc cscs cscocs cae ccescceserescisce 495.00 ordered previous to our purchase of the 
® 9 1—o90-K.W T. H. dynamo. New commutator and newly rewound Citizens Light & Power Company. We 
City Audit Creat. Carbon brushes. 220 volts, 750 alternations ........e++- 750.00 now wish to dispose of same at a bargain. 
y mu or. 1—15-H.P. Niagara motor. Good order. 220 volts, 800 alternations..... 200.00 The engine can be seen at McIntosh & 
Each of these 60-K.W. machines weighs 9,780 lbs. Seymour factory, Auburn, N. Y. Address 
1—75-K.W. G. E. 250 volts, new fields and armature, latest type, com- ne Electric Department, 


Oe TA a ee eee ee Ee EES ek SUE TA TO 
1—45-K.W. 220 volt Elliott-Lincoln, first-class shape, iron clad armature 375.00 


All the above machines are compound wound, complete with sliding bases and 
theostats and guaranteed to be as represented. 


Rochester Gas and Electric Company, 
ROCHESTER, N.:Y. 


FOR SALE, CHEAP 


Must dispose of the following 





) - ac er on : 
second-hand ma hin y at once ALTERNATORS. 
One 16x16 Ball Engine. 1—2,000-Lt. Royal, nearly new, 16,000 alternations per minute, 1,100 
One 11x11 Straight Line Engine. volts, complete with armature and volt meter ..... eee eeceeceeeeee $650.00 
t—1,500-Lt. Royal alternator, 7,200 alternations per minute newly re- 


Two 400 ampere, I15 volt, United 
States Dynamos, 

Two 250 ampere, 115 volt, Edison 
Bipolar Dynamos. 

Allin good condition 
Write for prices 
Johnston Livingston Jr. & CO. 
{3-21 Park Row, N. Y. City 





in writing to advertisers please mention 
ELECTRICAL WORLD AND ENGINEER 


wound afmature, complete with ammeter and volt meter ........... 700.00 
2—National 1,000-Lt., 1,100 volts, newly rewound, 16,000 alternations per 

PMATIUCE on cccccccccrcccrcrccsescceesececeeseereerceseeseeeceeeeee 300.00 
2—National 750-Lt., 1,100 volts each, newly rewound, 7,200 alternations, 

NT ore SiG lkinss Sea ee eS SES dade A OORT RT as ees SOTO ORS ORS Cees 1175.00 
1—so-Lt. 10 amp. Western Electric Co. arc dynamo, 1200 alternations..... 300.00 


1—35-Lt. Schuyler 10 amp. arc dynamo, 1200 alternations ........+++++ 200.00 
Each of the above alternators is complete with exciter, sliding base and rheo- 

stat and are guaranteed to be as represented. 

1—10-H.P. 500 volt Eddy motor, newly rewound armature ............ 175.00 

1—9o0-K.W. T. H. dynamo. New Commutator and newly rewound 
throughout. Carbon brushes. 500 volts, 750 alternations..........-.- 750.00 
All the machinery in the above list was replaced by larger machinery and all is 

just as good as new. These prices are net F. O. B. Cleveland. 


LINCOLN ELECTRIC COMPANY, 


World Building, 


71-73 Ontario St.. CLEVELAND, OHIO. 


A gentleman with a consider- 
able opportunity in the way of 
an Electrical Investment (Tram- 
way and Lighting combined) 
would like to communicate with 
capitalists. Address f 


CUBA)’ 4 
Care Electrical World and Engineer 
NEW YORK 
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Machinery For 












RAILWAY GENERATORS 
DIRECT-CONNECTED 
I—425-kw General Electric, Type 
M. P., 10-425-100 R.P.M. with 
Compound Russell Engines. 


2—300-kw General Electric, Type 
M. P., 6-300-100 R.P.M. with 
Compound Allis Engines. 


DIREC T-CONNECTED UNITS 
110-125 VOLTS 


I—25-kw 6-pole General Electric, 
direct-connected to Vertical 
Compound Westinghouse 
Automatic Engine. Speed 
350 R.P.M. 

2—150-kw M. P. General Electric, 
with tandem-compound Cor- 
liss engines. 


DIRECT CONNECTED 
ALTERNATING UNITS 


2—325-kw, 2-phase Stanley, 60- 
cycle, 2,400 volts, with tan- 
dem Russell engines. 


ROTARY CONVERTERS 


2—250-kw Westinghouse, 2-phase, 
7200 alternations and 


volts direct current, 
720 R.P.M. 


535 
speed 


4—150-kw oil-cooled transformers, 
3-phase, 2-phase, 
9500 volts primary, 
secondary. 


60-cycle, 
380 volts 


All complete with one 4-panel 
switchboard. 


TRANSFORMERS 


3—200-kw type A. B. General 
Electric step-up transform- 
ers, adaptable for various 
-voltages up to 20,000 volts. 


3—180-kw type A. B. General 
Electric step-down trans- 
formers, adaptable for vari- 
ous voltages from 20,000 
volts to 600 volts. 


RAILWAY MOTORS 


25—G. E. 1200. 

50—38 B Westinghouse. 
20—49 Westinghouse. 
50—12 A Westinghouse. 
25—68 Westinghouse. 


20—69 Westinghouse. 
10—G. E. 52. 
10—G. E. 800. 
o—No. 3 Westinghouse. 
, Kz, Kro, K11, K12, Controllers. 
RAILWAY GENERATORS 
Belted 
2—500-kw General Electric, M. 


P. 
2—300-kw General Electric, M. P. 
4—z200-kw General Electric, M. P 
1—z200-kw Westinghouse, 6 pole. 
2—100-kw General Electric, 7. P. 
1—150-kw Ft. Wayne, M. P. 
2—z200-kw Edison. 

1—60-kw Edison, Bipolar, M. P. 
1—75-kw Thomson-Houston. 

4—D62 Thomson-Houston. 


EXTRA ARMATURES 
1—200-kw 4 pole G. E., 500 volts. 


I—200-kw Edison, 500 ‘volts. 
I—150-kw Edison, 110 volts. 


BELTED DYNAMOS AND MOTORS 


110 Volts 


1—187-kw M. P. 
1—100-kw M. P. 
4—100- kw_ Edison. 


Westinghouse. 
Eddy. 


—6o-kw Edison. 

1—45- kw Edison. 

2—25-kw Edison. 

1—s0- kw Siemens & Halske. 

1—30-kw M. P. Crocker-Wheeler. 

1—28-kw M. P. Lundell. 

BELTED DYNAMOS AND MOTORS 

220 Volts 

2—100-kw ee P. Fort Wayne. 

1—45-kw_ Edison. 

1—20-kw Thomson-Houston. 

1—35-H. P. M. P., C. & C. 

1—25-H. P Eddy. 

1—20-H. P., M. ag Sprague. 


1—15-H. P., M. General Electric. 
1—10-H. P., C. é -: 

1—10-H. P., Central Electric. 
1—s-H. P. Lundell. 

1—5-H. P. Triumph. 

1—15-H. P. Lundell. 


BELTED MOTORS 


500 Volts 


1—6o-kw M. P. Eddy. 
1—40-kw M. P. Eddy. 


1—30-H. P., M. P., General 


—25-H. P., M. P., General Electric. 
1—35-H. P., M. P., American Ball. 
2—10-H. P., M. P., General Electric. 


3—7%4-H. P., M. P., General Electric. 
5—s-H. P., M. P., General Electric. 
3—2-H. P., M. P., General Electric. 


Electric. 


ARC DYNAMOS 


1—165-light, multi-circuit Brush, No. 
12 6.8 amp. 

I—125-light, multi-circuit Brush, 2,000 
C. P. No. ta. 

1—120-light, multi-circuit Brush, 1,200 
GC... NO & 


1—8o- oliget. _ multi-circuit Brush, 2,000 


No. 9. 

2—M. D. 12, 75-light, Thomson-Houston 
arc dynamos. 

4—M. D. 2, 50-light, Thomson-Houston 
arc dynamos. 

2—L. D. 12, 50-light Thomson-Houston 
arc dynamos. 

4—M. 2, 45-light, Thomson-Houston arc 

dynamos. 


3—No. 8, 65-light, 2,000 candle power 


Brush. 

ALTERNATING MOTORS 
1—130-H. P. Westinghouse. 
2—30-H. P. General Electric. 
3—5-H. P. General Electric. 


2—3-H. P. General Electric. 
All of the above are 2-phase, 60-cycle, 
220 volts. 


ALTERNATORS 
Single-Phase 


1—4o0o0-kw Ft. Wayne, 1,100 volts, 125 
cycle. 

2—300-kw General Electric, 1,100 volts, 
125 cycle. 

1—250-kw Westinghouse, 
125 cycle. 

2—150-kw Ft. Wa *, 1,040 volts, 120 
cycle, 7oo R. Pk 

2—A120 General ibhantete, single-phase 
1,000 volts, 16,000 alternations. 

I—120-kw Westinghouse, 2,200 volts, 
16,000 alternations, toothed arm. 

3—70-kw T.-H., self-oiling, 120 cycle, 
1,050 volts. 

2—60-kw General Electric, single-phase, 
1,100 volts, 16,000 alternations. 

1—60-kw Westinghouse, single-phase, 
60-cycle, 1,100 volts. 

2—60-kw Westinghouse, single-phase, 
16,000 alternations, 1,100 volts. 


1,100 volts, 


1—45-kw Westinghouse, 2,200 volts, 
16,000 alternations. 
1—45-kw Westinghouse, 2,200 volts, 


7,200 alternations. 
2—A35 General Electric, single-phase, 
16,000 alternations, 1,050 volts. 


1—30-kw Westinghouse, 1,100 volts, 
16,000 alternations. 
ALTERNATORS 


2 and 3-Phase 


1—650-kw 2 Phase Stanley, 133 cycle, 
1,200-2,400 volts. 

2-—250-kw General Electric, type A. T. 
B., 16-250-450, 3-phase, 60-cycle, 
10,000 volts. 

2—325-kw 2-phase Stanley direct con- 
nected to Tandem Compound Rus- 
sell Engines, condensing. 

1—180 Westinghouse 2-phase generator, 
2,200 volts, 60 cycles belted to 
Westinghouse Compound Engine 
16&27x16 units, brand new, never 
been run. 

1—150-kw Monocyclic, 3-phase, 60-cycle, 
2,200 volts. 

1—75-kw Stanley 
phase, 60-cycle. 

1—75-kw Westinghouse, 
cycle, 2,200 volts. 


2,000-1,000 volts, 2- 


2-phase, 60- 





BOILERS 


1—250-H. P., B. & W. Boiler. 
3—175-H. P., B. & W. Boilers. 
1—72"x18"’ Reutrn Tubular. 
2—250-H.P. Vertical Cahall, 
steam. 


140 ibs, 


FEED WATER HEATERS 


2—5o0o0-H. P. Stilwell-Bierce. 
1—350-H. P. Berryman, 
1—200-H. P. Berryman. 


ENGINES 


1—20x36x48 Tandem Compound Ham- 
ilton engine, wheel 22 ft. diameter 
56-in. face, right hand. 

1—18&34x48 Cross Compound Cooper 
Corliss. 

1—20&36x42 Tandem Fitchburg, 

gye frame. 

1—14&28x36 Slater Cross Comp.—heavy 
duty—condensing. 

1—16&28x18 Tandem Erie Ball. 

1—16&26x17 Tandem McIntosh & Sey- 
mour. 

2—13&23x18 Tandem Williams. 

1—36x72 Corliss 50-ton wheel. 

1—28x6o0 Allis 1,800 frame. 

1—24x48 Hamilton. 

1—18x42 Hamilton Corliss. 

1—18x48 Knowlson & Kelly Corliss. 

1—18x48 Allis. 

1—21x18 Armington & Sims. 


Tan- 


2—18%x18 Armington & Sims. 


1—18%4x18 McIntosh & Seymour. 

1—12&20x12 Westinghouse. 

2—13&22x13 Westinghouse. 

1—14&24x14 Westinghouse. 

1—16&27x16 Westinghouse. 

2—18&30x16 Westinghouse. 

2—16x16 Ball & Wood. 

1—11x12 McIntosh & Seymour. 

2—9%x1o Armington & Sims. 

I—9x12 Ball. 

2—14x16 N. Y. Safety Power. 

2—13x18 Harrisburg Ide. 

1—8'%4&12x14 Tandem McIntosh & Sey- 
mour. 

1—14&23x16 Tandem Ames. 

1—13&19x15 Tandem McIntosh & Sey- 
mour. 

1—14&25x16 Ball & Wood Cross Com- 
pound. 

1—15&23x17 Tandem McIntosh & Sey- 
mour. 

1—15&25x16 Erie Ball Cross Compound. 

1—24x48 Twin Hamilton Corliss. 

1—14x30 Cummer Automatic. 


WHEEL PRESS 


1—60-ton wheel press, practically new. 








Rossiter, MacGovern & Co., 


Incorporated. 


Main Office 
Whitehall Building, 
17 Battery Place, New York City 


Factories 
Jersey City, N. J. 
St. Louis, Mo. 


Boston 
110 State St. 


Branch Offices 


St. Louis 
Mo. Trust Bldg. 
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EXCEPTIONAL OPPORTUNITY. 


$12,000 will purchase a well-established and 
profitable electrical contracting, inspection 
and repairing business; established eight 
years in New York City; owner retiring; 
complete machinery and equipment; thor- 
ough investigation to principals only. Ad- 
dress No. 865, care Electrical World and 
Engineer, New York. 








CITY OF LAUNCESTON, TASMANIA. 
ELECTRIC LIGHT DEPARTMENT. 


TENDERS FOR SUPPLY OF METERS, 


The Mayor and Aldermen of the City of 
Launceston, Tasmania, are prepared to re- 
ceive Tenders for the supply of 500 or 
more Electric Meters. 

Specifications and Conditions of Con- 
tract in duplicate may be obtained on_ap- 
plication to Mr. William Corin, City Elec- 
trical Engineer, Launceston, ee or 
to Messrs. John Terry & a. “7S Win- 
chester Street, London, E. odend, on 
be refar of Two Guineas Crick sum will 
e refunded on receipt of a bona-fide Ten- 


see ealed Tenders endorsed ‘Tenders for 
supply of Electric Meters’ must be ad- 
dressed to the undersigned and lodged in 
i = - —_ a 1s o ——, noon, of 
onday the 28th day o tember, 1903. 
ok W_ RO OCHER, 
Tose Clerk. 

Town Hall, Launceston, Tasmania. 

21st April, 1903. 


**A Sublime Spectacle.’’ 
NIAGARA 


FALLS 


One of the natural wonders 
of the world. A _ charming 
place at any season of the year, 
reached from every direction 
by the 


NEW YORK CENTRAL LINES 


A visit to the Falls is an ob- 
ject lesson in geography; an 
exhibition of landscapes that 
no painter can equal, and a 
glimpse of the latest develop- 
ments of the industrial world. 

A copy of Four-Track Series No. 
9, “Two Days at Niagara Falls,’ 
will be sent free, postpaid, to any 
address on receipt of a two-cent 
postage stamp, by George H. Dan- 
iels, meral Passenger Agent, New 
York Central & Hudson River Rail- 


road, Grand Central Station, New 
York. 


WE PUBLISH 
IMPORT and 
DEAL IN 


ENGINEERING 
BOOKS 


Flectrical, Civil, Mechanical, 
Mining, Architectural or 
Chemical. 


Send us your ingutries. 


McGraw Publishing Company 


BOOK DEPARTMENT 
114 Liberty St., New York 





ELECTRICAL WORLD anp ENGINEER. 


BARGAINS 


moTORS. 
1 1 -H.P.,110-V., Hobart, 
1 3. -H.P., 110-V., Hobart, 
13 -H.P.,110-V.,C.&C., 
110 -H.P.,110-V.,C.&C., 
115 -H.P.,110-V., Detroit, 
1 Y%-H.P., 220-V., Lundell, 
1 1%4-H.P., 220-V., Keystone, 
1 2. -H.P., 220-V., West. Elec., 
I 
I 
I 
I 
I 
I 
I 
I 


DYNAMOS. 


I 24-It., 110-V. Crocker-Wheeler, 
I 40-It., 110-V., Hobart, 

1 150-It., 110-V., C.& C., 

1 160-It., r110-V., Amer. Eng. Co., 

1 200-It., 110-V., Detroit, 

I 200-It., 220-V., Triumph. 


1 30-It.,6.8 A., No. 6 Brush, 
1 30-It., 9.6 A., No. 6 Brush, 
1 40-It.,6.8 A., No. 7 Wood. 


A. C., 133 CYCLES. 
70-K.W., 1100 V., Wood, 


A. C. MOTOR, 60 CYCLE. 
1 15-H.P., 208-V., Wagner, 


40 500 V. MOTORS, % to 10 H. P. 


1 GAS ENGINE, 80 H. P., Standard, 2 cylinder, electric 
light, practically new. 


100 JANDUS 110 V, ENCLOSED ARC LAMPS. 


3. -H.P., 220-V., C. W., 

4 -H.P., 220-V., Colburn, 
5 -H.P.,220-V., Tramp, 
10 -H.P., 220-V., C. W., 

15 -H.P., 220-V., Triumph, 
5 -H.P., 500-V., Card, 

10 -H.P.,500-V.,G.E., 

20 -H.P.,500-V., Perkins. 


The F. Bissell Company, 


No. 226-228-230 HURON STREET, TOLEDO, O10. 





__ If interested in Lighting Apparatus send for 
Bulletin “L”—St. Rly. Power Apparatus Bulletin “S” 


WE CAN SAVE YOU MONEY ON ANY ORDER PLACED WITH US 
The 1. S. VAN LOAN GO, crrce ics creswcn stent! 


Long Distance Telephone, 1418 Spring 








LOUIS HECK, crectricai’manuracturina co:, Lim's. 






tem— 
Electrical and ~~ = / 
Mechanical Re winding, 
Engineers and Re-construction. 
Draughtsmen. Telephone No. 977. 





35 N. J. RAILROAD AVE.., Opp. Market St. Railroad Depot, NEWARK, N. J. 








High Speed Engines for immediate Delivery 





2—18x30x16 Westinghouse compound. 
6—14x24x14 Westinghouse compound. 
2—13x22x13 Westinghouse compound. 
12X20x12 selauaoeas compound. 

McEwen tandem compound, 8 and 
Ce direct connected to a 50-K.W. 
C. generator. 


15x15 Sweet’s straight line. 
16x16 Hendley. 

3574x15 seemagen & Sims. 
13x12 Idea 

2—13x12 es York Safety. 
12x12 Erie City class ‘“‘A.” 
13%4x20%x15 Armington & Sims cross- Cc. & 

compound. 


WRITE FOR OUR CATALOGUE No. 220, on Engines, Boilers, Pumps, Etc. 


CHICAGO HOUSE WRECKING CO. 


W. 35th & IRON STREETS, - : 





CHICAGO 









WHEN WRITING TO ADVERTISERS PLEASE MENTION 
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Bargains! 


Reliable 
Makes of 


SECOND HAND 
MACHINE 
TOOLS ~~ ~~ ~ 


LATHES. 

14x6_ Lodge & Davis Engine Lathe, 
Plain Rest. 

14x8 Lodge & Davis Engine Lathe, 
Compound rest. 

14x8 Lodge & Shipley Engine Lathe 
Compound Rest. 

16x6 L. Pond Engine Lathe, Rise 
and Fall Rest. 

16x8 Putnam Engine Lathe, Rise and 
Fall Rest. 

16x7_Bogert Engine Lathe, Rise and 
Fall Rest. 

18x8 Putnam Engine Lathe, Rise and 

all Rest. 

18x6 Davis & Egan Engine Lathe, 
Compound Rest. 

18x10 a se Engine Lathe, Rise and 
Fall Rest. 

18x10 Putnam H. 
Compound Rest. 

zox1o Putnam Engine Lathe, Rise and 
Fall Rest. 

22x12 Putnam Engine Lathe, Rise and 
Fall Rest. 

10x4 Hand Lathe. 

12x5 Hand Lathe. 

16x6 Hand Lathe. 




















S. Engine Lathe, 












DRILLS. 
14” 1 Spindle Sensitive Dirll, Wash- 
burn. 
14”’ 1 Spindle Sensitive Drill, Barr. 
14” 1 Spindle Sensitive Drill, Burn- 






am. 
’ Drill Press, Barnes. 
2° Drill Press, Prentice Bros., Back 
Geared Power Feed. 
70’ Gang Radial Drill. 
MILLING MACHINES. 











No. 1 Universal Milling Machine, 
Garvin. 

No. 2% Universal Milling Machine, 
arvin. 

No, 21 Back Geared Milling Machine, 
arvin. 





No. 1 Lincoln Milling Machine, Gar- 


vin. 
No. 3 Profile Milling Machine, Gar- 
vin. 







PLANNERS. 
12” Stroke, Whitcomb, Crank Planer. 
12” Stroke, Belden, Crank Planer. 
20’’x20’’x4’ Lathe and Morse Planer. 
SHAPERS. 
20” gn Shaper. 
24” Hendey Friction Shaper. 
SCREW MACHINES. 
No. 2 Garvin Screw Machine, Plain 
Lever Feed. 
No. 2 Garvin Screw Machine, Wire 
Feed. 
No. 2% Garvin Screw Machine, Wire 
Feed Geared Friction Head. 
No. 3 Pratt & Whitney Screw Ma- 
chine, Friction Head. 
No. 31 Garvin Monitor Lathe and 
Auto Chuck. 
No. 32 Garvin Monitor Lathe. 
16’’x5’ Fox Turret Lathe, American 
Tool & Machine Comp pony 
18’’x6’ Fox Turret Lathe, Lodge & 
Davis. 
21x7 Prentice Bros Chucking Lathe. 
MISCELLANEOUS. 
No. 4 Power Press, Stiles. 
No. 1 Foot Press, Bosworth. 
150 lb. Drop Hammer, Four Poppet. 
Cam Cutter, Pratt & Whitney. 
Twist Drill Grinder, Worcester. 
No. 1 Dia. Univ. Grinder. 
Hub Forming Machine, Garvin. 
3” Cutting-off Machine, Hurlbut & 
Rogers. 
2”? Acme Bolt Cutter. 
No. 32 Nash Gas Engine. 
Photo and description of any of 
the above machines on_ application. 
Send for complete list, containing 
over 400 other good tools. 


THE GARVIN MACHINE CO. 































NEW YORK Spring and Varick Streets 
PHILADELPHIA 51.N, 7th Street 
SYRACUSE 255 W. Fayette Street 





ELECTRICAL WORLD 
and ENGINEER 


is more widely quoted abroad than 
any other electrical journal published 
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C’EST POUR RIRE! 


So-called newspaper directories, advertising experts and 
others, constantly send out blank forms for publishers to fill 
out with circulation statements, the main idea being to pub- 
lish the claims made in a book and sell space in'the book for 
advertising purposes. 

Very few publishers of first-class technical journals ever 
return these reports; they are busy making good papers and 
the papers speak for themselves. The men in the industry 
or art treated by these papers recognize their merit, buy 
them, and read them, regardless of whether these self-appointed 
“authorities” have assigned X or Y, a triangle, a square or a 
circle to the journals in question. 


The manufacturers appreciate the fact | 
that the paper which is the best edited | 
and appeals to the best men in their 
field is the one to advertise in, and exper- 
ience has taught them that ELECTRICAL 
WORLD AND ENGINEER is that paper 
in the electrical field. 


ELECTRICAL WORLD AND ENGINEER fas a : 
circulation of several thousand copies per week more than is 
claimed by the electrical paper which is just now pluming 
itself upon a Directory gold mark. And by the way, this is 
what the publisher of the Directory says about it: 


“The receives the so-called gold marks in the American 
Newspaper Directory indicating that quality of circulation is to be con- 
sidered in connection with its advertising rates rather than quantity. 
To a cursory observer it is not exactly evident wherein the quality of 
the is superior to that of the Wor LD.” 


What use are cabalistic signs when 
the paper receiving them doesn’t ‘‘make 
good”’ ? 


ELECTRICAL WORLD AND ENGINEER 


MAKES GoobD. 
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RCHER, GEO. F., E, E, 


SPECIALTIES: Ingenious Electrical Devices Designed. 
Printing Presses Electrically Equipped. Steam Plants, 
Electric Plants. 


150 NASSAU STREET, NEW YORK. 


RNOLD ELECTRIC POWER 
STATION COMPANY, 
Engineers, Contractors 
For Complete Electric Plants. Results Guaranteed. 
SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
NEW YORK OFFICE: 711 TRANSIT BLDG. 


PITTSBURG DISTRICT 


SSOCIATED ENGINEERING 
CO., THE 
Consulting Engineers 


7oz2 EMPIRE BUILDING, PITTSBURG. 


Steam, electrical and hydraulic engineers. 
Furnaces and mill work. 


W. .E. BAKER H. R. BISHOP 


BAKER & CO., W. E. 


Engineers 


170 BROADWAY NEW YORK 


ALLANTYNE & EVANS, 


Architects and Engineers, 


20 NASSAU ST., NEW YORK, 
Architects, Civil, 
Electrical and 
Mechanical Engineers. 


H. F. BALLANTYNE 
M. E. EVANS. 





ARSTOW, W.S. _ 


Consulting Electrical and 
Mechanical Engineer 


11 BROADWAY, 
Plans and supervision of 
Lighting, Power and Railroad Piants. 
Special Reports on Electrical Properties. 
4671 Broad. 






NEW YORK. 


installation of complete 










Telephone, 





BROWN, CHAS. L. | 


Contracting Electrical Engineer 
804 FISHER BUILDING, CHICAGO 
Telephone Harrison 3698 
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BURCH, EDWARD P. 





Electric Railway Engineer 






1210 GUARANTY BLDG., MINNEAPOLIS. 


UREAU OF EXPERT INVESTIGATION 
AND CONSTRUCTION. 
The investigation of properties, franchises, patents, 


etc. Tests, plans and specifications. Supervision of 
contracts and management of properties. 


35 NASSAU STREET, NEW YORK. 
Telephone 2555 Cortlandt. 


BURGESS, C, F., E. E,, 


Electrochemical Engineer, 


Experimental Investigations, Laboratory Tests, Pro- 
cesses developed. 


ENGINEERING BLDG., UNIVERSITY OF WIS- 
CONSIN, MADISON, WIS. 


M. C. HARTMAN. 


C. W. CARMAN. 


ARMAN & CO., Chas. Whitney, 
Consulting Engineers, 


88 La Salle Street, 


Tel, Main 3510. CHICAGO, ILL. 


CHAPMAN, CHARLES A, 


Consulting Engineer. 






CHICAGO. 






204 DEARBORN ST., 





Rooms 1040-42 


ORSON, Wm. R. C. 


Consulting Engineer. 


Plans, specifications, superintendence of factory, 


power and lighting installations. 
Investigations of electrolysis of underground struc- 


tures. 
Electric machine design. 
Reports. Laboratory tests and experiments. 
440 CAPITOL AVE., HARTFORD, CONN. 


DOBLE ROBERT McF, 
Consulting and Supervising Engineer 


Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 
417 RIALTO BUILDING, 
SAN FRANCISCO, CALIFORNIA. 
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LT, CHARLES E, & CO, 


Iechanical and Electrical 
Engineers 


1155-115 MONADNOCK BLOCK, CHICAGO. 


Specifications, plans and estimates for eleetrical instal- 
lations. Inventions developed. 


RD, BACON & DAVIS, 
ENGINEERS. 
24 Broad Street, 


BRANCH OFFICES. 


2104 First Avenue, Birmingham, Ala. 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


New York. 


| LJERING, CARL 


Consulting Electrical Engineer and Expert. 
Tests, Measurements, Reports, and Opinions. Patent 
litigation. Inventions developed. Affiliations in for- 


eign countries. 
Long Distance Telephone 3-51-24, Philadelphia. 
927 CHESTNUT ST., PHILADELPHIA, PA. 


HORRY, WILLIAM SMITH 


Consulting Electrician and Engineer.! 


Designer of Electrical Machinery, Specialty, Ther- 
mo-Electric Furnaces and Automatic Regulators for 
same, 








UNION CARBIDE WORKS, 
NIAGARA FALLS, N. Y. 





G. H. Hutton, Jr. 


UTTON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 


Consulting and Contracting Electrical and 
Mechanical Engineers. 

Central Stations, Electric Railways. Steam and Power Plants, 

eT A ALY SL LL LT LT TT 


Rosert E. Hutton. 





RON CITY ENGINEERING CO. 
Contracting Electrical Engdneers. 


Power and Light Installations, 










1599 Court. 


PITTSBURG, PA. 


Betz L. D. Txt, 







FRICK BLDG., 


ACKSON AND JACKSON, 


Engineers. Experts. 


Members American Institute of Electrical Engineers, 
American Society of Mechanical Engineers, American 
Society of Civil Engineers, 

DUGOLD C. JACKSON, C. E. W. B. JAcKSon, M. E. 
MADISON, WIS. 





TO OWNERS OF UNITED STATES PATENTS. 


A Contract with the Patent Title & Guarantee Company, of New York, will 
GUARANTEE zou the ablest defense in case you are infringed, will 
you for your loss through infringement, and will PROTECT 

The cost is small and the 


to REIMBURS 
you should you be charged with being an infringer. 
proposition clean. 


EDWARD W. BRUNSEN, General Agent, 
PROVIDENCE, R. I. 


96 Westminster Street, 


uarantee 


WE HAVE FOR SALE THE :; 


ENGINEERING BOOKS 
OF ALL PUBLISTIERS 


IN THE UNITED 


STATES AND EUROPE. 


There is no Engineering Book that is not either pub- 


lished or for sale by us. 


Send us for inquiries. 


McGraw Publishing Company 


14 LIBERTY STREET, 








BOOK DEPARTMENT 
NEW YORK 


JUNE 27, 1903. 


ELLY ENGINEERING CO., THE 

JOHN F. . 
Consulting and Contracting Engineers 

149 BROADWAY, NEW YORK. 


*Phone-7259 Cortlandt. 


KOHLER BROTHERS 


G. A. Epwarp Kou.er. Frankitin W. Kou.ter. 


Centracting Electrical Engineers, 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 







—— Cc. O. 


Consulting Electrical Engineer, 


76 WILLIAM STREET, NEW YORK. 











UNROE, HALL & HOPKINS 
Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 

Plants designed. Processes investigated and devel- 
oped. Opinions on Patents. Electrical Furnace Work. 

Charles E. Munroe, Ph.D., F.C.S. 

N. Monroe Hopkins, Ph.D., A.I.E.E. 

Clarence Hall, M.A.C.S. 

Long Distance Telephone No. Main 2533-y. 









PALMER, W. K.,, M, E, 


Consulting Engineer. 


Mechanical and Electrical Engineering, Power Piants, 
Manufacturing Establishments, Designing of Machinery 
Patent Work, Inspections, Tests and Reports. 

KANSAS CITY, MO., 
401 NEW YORK LIFE BLDG. Phone 2967 Main. 









PATTERSON, H, C,, 


Mechanical, Electrical 





and Hydraulic Engineer, 






NEW YORK, 





17 STATE STREET, 





PEPPER & REGISTER, 


General Contractors, 





112-116 N. BROAD ST., PHILADELPHIA, PA. 






Electric Street Railways a Specialty. 





A MODERN MOTOR 


Has every advantage 


found 


electrical machinery. 


And has some further 


provements of its own. 


The Hobart Electric Mfg. Co., 


TROY, OHIO. 


MAY ST. 
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PIERCE, Richardson & Neiler 


Consulting and Designing Engineers, 


R. H PIERCE 
MANHATTAN BUILDING, 


S. G. NEILER 
H. A. ROBINSON CHICAGO. 











WER INSTALLATION CO. 
Engineers 


GEO. F. WESCOTT. 

Steam, Gas, Water and Electric. 
Complete Electrolytic Process Equipments. 
MARINE EXCHANGE BLDG., BUFFALO. 

BOSTON OFFICE, 719-720 TREMONT TEMPLE. 










PRATT & ATKINS 


Engineers 






Electrical, Steam, Mechanical. 
1o00-1oor MONADNOCK BLDG., CHICAGO. 






ANDERSON & PORTER, 


Engineers and Contractors, 


Electric Railways, Light, Power and 
Hydraulic Plants. 


52 WILLIAM STREET, NEW YORK. 





SARGENT & LUNDY, 





Engineers, 






1000-46 E. VAN BUREN ST., Chicago. 
FREDERICK SARGENT. A. D. LUNDY. 












| SCHOTT, W. H. 


Engineer and Contractor 
1220-21 MARQUETTE BUILDING, CHICAGO. 


SpEcraLT1eEs.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 







QGHEAFF & JAASTAD, 


Mechanical and Electrical Engineers. 


and specifications for and superintendence of 
Power and Lighting Plants a specialty. 


Plans 
Electric 


85 WATER STREET, BOSTON, MASS. 










See ee 


55 


TANTON, LE ROY W. 


Consulting Telephone Engineer 


Plans, Specifications and Supervision of Installation of 
complete telephone plants 


Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BUILDING, CLEVELAND, OHIO, 








TERN, PHILIP K, 


Consulting Electrical and Mechanical Engineer 
and Solicitor of Patents 


Electrical Machinery. Power Transmission and Ther- 
modynamic Apparatus Designing. 

_ Special attention given to Internal 
gines. Expert in Patent Litigation. 


veloped. 
130 FULTON ST., NEW 
Telephone 5876 Cortlandt. 


AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engineer* 






Combustion En- 
Inventions de- 


YORK. 








Railway, Lighting & Power Plants. 
Specialty, Distribution. 


TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST. LOUIS. 





wie E & COMPANY, J. G., 


Incorporated. 









Engineers, Contractors 


29 BROADWAY, NEW YORK, N. Y. 
Lonpon CorrESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 










HIT | ED, THOMAS B,, 


Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 


Plans, Reports, Specifications, Superintendence of 
Transmission work and Electrical Equipment of Mines 
a Specialty. 

516 MAJESTIC 








BLDG., DENVER, COLO. 





POWERS’ 
CENTRAL STATION DIRECTORIES 


STREET RAILWAY 


up-to-date manuals for financial, Official, 
Electrical and Mechanical Reference. 


The E. L. POWERS CO., PUBLISHERS, 
150 Nassau St., New York. 


Complete, 





The first issue of every month 


has an extraordinary foreign circulation in addition to 
the regular foreign and domestic circulation of ELEC- 
TRICAL WORLD AND ENGINEER. It goes all 
over the world to the best class of men you want to 
reach. 


USE LARGE SPACES AND CUTS. 








JOHN A. STRALEY. 

LOUIS B. HASBROUCK. 
NICHOLAS SCHLOEDER 

G6. AUGUSTUS DIETERICH. 


in the Best 


im- 


i 





STRALEY, HASBROUCK & SCHLOEDER, 


Solicitors of American and Foreign Patents. 


257 BROADWAY, 
PATENTS, DESIGNS, TRADEMARKS, LABELS AND COPYRICHTS. 


Se eet ee 


CLEVELAND, OHIO, U.S.A. 


fa NRT ET yf 


iii 





PATENTS 


AND 
PATENT CAUSES. 


COUNSELORS AT LAW, 


NEW YORK, N. Y. 





Commutators 


NEW, REFILLED 
ASSEMBLED 


Highest Quality, Prices Reasonable 
Shipments Prompt 


Write for our Cataloque of ELECTRICAL BOOKS 








56 ELECTRICAL WORLD and ENGINEER. JUNE 27, 1903. 





= One Calculagraph 


On a Telephone Toll Switch-Board 


Will Earn as Much as the Salary of Two Operators 








| TURNED 
INTO 
MONEY ~ 







Thousands of Calcalagrabhs 


ARE IN USE 


IN ALL PARTS OF THE WORLD 





BY THE =. 
OUR BOOKLET WILL TELL YOU MORE ABOUT IT 
}CALCULAGRAPH ‘3, 





SS 


Calculagraph Company 






NCS 
\ 3 13 MAIDEN LANE, NEW YORK CITY, U.S. A. 
Wh " 
Agent for Canada Agent for Great Britain 
Northern Electric & [lfg. Co., Ltd. Business Organization Co. 
Montreal 6-8-10 Clerkenwell Road, London, E.C. 





WIRELESS 


TELEPHONE AND TELEGRAPH 
APPARATUS 


) VEEDER 


Ratchet and Rotary 
Counters 


i} For telephone and 
| other nickel in slot 
machines—for Vot- 
ing Machines,Cash 
Registers and Au- 
tomatic Machinery 

generally, to regis- The 
ter number of 


$5 UP 
MAJESTIC ELECTRIC CO. 
DENVER, COLORADO. 








Chicago Writing Machine Co, 
Room 427, 94 Wendell St., CHICAGO, ILL. 
Manufacturers of the 
Chicago Telephone Holder. 
Write for Illustrated Pamphlet 






vee or quantity 
uced—for and 





prod 
purpose requiring a caiail, light any 
accurate instrument. 


oe American 
Bell Telephone 
Company, 










MONGPLEX » $2.50 ouch. 
scoun 


Telephone Transmitter 


Arms 
W. J. BARR, Cleveland. 


ic , am urab 

is vad d. What os ore: can sch »eked? 
Intercommuniecating Instru 

is 00 per s ‘statlo jon. 
zen sk Instruments 8. 


nstruments 
260 N, 6th St., ra ~ sai. 





Atwater Kent Mfg. € 





ALL NEW BOOKS 


VICTOR TELEPHONES 
VICTOR PROTECTORS 


on all branches of 


125 Milk Street, Boston, [lass. Fn f ineert iy 


are for sale by the 


McGRAW PUBLISHING CO 


VICTOR TELEPHONE WORKS 
203 S. Canal Street, Chicago 


FARMERS’ 
TELEPHONES 
A SPECIALTY 


KEYSTONE ELEC. TELEPHONE CO. 
Pittsburg, Pa. 


Book Department 
114 Liberty Street, New York 
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CHASE-SHAWMUT COMPANY, 


MANUFACTURERS OF 
‘ 7 7 Reliable, Durable, 
Electrical Specialties, Friicient, Economical 
“SHAWMUT” TESTED FUSE WIRE AND LINKS. 
“SHAWMUT” ENCLOSED INDICATING FUSES. 
“SHAWMUT” JUNCTION AND OUTLET BOXES. 
“SHAWMUT” FLEXIBLE RAIL BONDS. 
“SHAWMUT” AND “MONADNOCK” SWITCHES. 
“CHASE” NIPPLES AND FLEXIBLE CONDUIT COUPLINGS. 
“BOSTON” CABLE HANGERS. 
“CUSHING” THEATRE SWITCHBOARDS. 
“CUSHING” STAGE LIGHTING APPLIANCES. 
SWITCHBOARDS AND PANEL BOARDS. 






















390 Atlantic Avenue, 
BOSTON, MASS. 






















**SHAWMUT”’: 








ELECTRICAL REPAIRING. Porcelain er ~ Ty 2 P” Fuses not 
New York: Chicago: San Francisco: Cleveland: : Rail Bond ly. 
Wm. S. Brown, Thos. G. Grier Co., John R. Cole, W._H. Kelsey, Middle “States Representative: 
39 Cortlandt St. 128 W. Jackson Boulevard. 33 2nd Street. Electrical Building. Cc Harrington, 






15 Cortiandt St. N. ¥ 








We Manufacture Wireless 


THIS SET COSTS $50.00 F. O. B. FACTORY, 
Comprises Complete Sender and Receiver, for stationary or portable work. 


Write us for anything pertaining to Wireless Telegraph Apparatus and Supplies. We can furnish you separate parts, or any special parts that you may require. 
Spark Coils, Coherers, Relays, Registers, Recorders, Automatic Tappers. We can furnish you prices on Special College Sets, Students’ Sets, 
and also on our Special Commercial Wireless Telegraph Sets, for short distance or long distance telegraph. 
WRITE US FOR PAMPHLET AND CIRCULAR. 
If you are interested in the Wireless Telegraph, the Clark Wireless System has shown its merit in all tests and requirements. 


WE CAN FILL YOUR ORDERS FOR HIGH-GRADE APPARATUS. 


THOS. E. CLARK WIRELESS TELEGRAPH-TELEPHONE CO. DETROIT, MICH., U. S. A. 


“INTERNATIONAL” 


TELEPHONES STAND UNEQUALLED. 


All connecting wires, binding posts and 
terminal screws fully concealed. 
; No exposed metal parts form a part of he 
cl cult at any time. 
The only instrument of its kind on the 
market. 


‘ clear, distinct and far-reach- 
Transmitter ing, impossible todeteriorate. 
Every distinct part of our equipment is 
made strong and durable. 
Multiple Central Energy 
Frenkiog SWITCHBOARDS Lamp Signal 
FOR ANY 81ZE EXCHANGE. 
“International”? apparatus embodies inthe 
construction of the parts many new features 
of vital importance to the durability and 
efficiency of a plant. 
Correspondence solicited. 















FRANK B. COOK 


CABLE TERMINALS 


TELEPHONE PROTECTIVE APPARATUS 


of my well known standard types, for both Central 
Office and Subscribers’ Stations. Over 500,000 in 


use. Covered by U.S. Letters Patents. 
240-244 West Lake St., - Chicago, U. S. A. 


Write for Catalogue. 


















































Telephones that Challenge the 
World's Past Champions to an  — [NTERNATIONAL TELEPHONE MFG. CO. 


“International” Contest. ' Harrison and Clinton Sts.» CHICAGO, U. S. A. (1) 









Correspondence solicited. 
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ANNOUNCEMENT 













WING to the various rumors recently circulated 






by competitors relative to the control of this 






company and its ability and willingness to carry 


out future contracts for independent telephone apparatus, 







we feel that the independent telephone interests, which are 





our present and prospective customers, are entitled to some 


statement from us. 









To assure customers of our entire good faith and intention 


to continue in business as heretofore, our contracts will pro- 







vide tor furnishing extensions tor any period desired and in 






addition we will furnish bonds to customers insuring the 






tulfllment of our contracts tor new apparatus or for the 






furnishing of extensions of existing exchanges. Our cus- 


tomers will be as fully protected as ever. 







Kellogg Switchboard & Supply Co. 


CHICAGO 
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Kellogg Telephones 


ao 2 : 


he 
Kk 
f 
! 
} 
I 


must all undergo the 
severest tests— 
THAT OF THE KELLOGG O. K. 


Kellogg design and Kellogg material 
mean highest efficiency and lasting 


qualities, as from the first Kellogg 
apparatus holds the field as the stand- 
ard of excellence throughout the world. 


Kellogg Switchboard & Supply Co. 


CcHicCcAaco. 


BRANCH OFFICES: 


COMPACT TYPE BRIDGING TELEPHONE 
NEW YORK 











A SWITCHBOARD 


OF QUALITY Chicago, uu. VARLEY DUPLEX MAGNET CO. phillipsdate, R. 1. 





An Ideal Exchange 
Instrument ::::: 





Always ready for serv- 


THE VOUGHT-BERGER CO. ice, their life is longer 


Makers of 
Telephones & Switchboards 


LA CROSSE, WIS. 


OpA 0, Pamolak 


than any other telephone 
on the market. 

Each and every part ab- 
solutely uniform. 





Your correspondence and 





inquiries are solicited. 
Swedish-American 
Telephone Co. 


VN eB od CHICAGO, U.S. A. 





MANUFACTURED BY 
THE FAHNESTOCK TRANSMITTER COMPANY, 
NEW YORK 


Write for our Catalogue of Electrical Books | 74 CORTLANDT STREET, - - * 








MAGNETS, FIELD WINDINGS, $4", xa™s, 2,6 Re wH0- 





346 Broadway, Keystone Telephone Bldg, Electric Bldg, 
PHILADELPHIA CLEVELAND 


| 

Fe 
-_ 

ce 





If you are an operating 
company and are not fasten- 
ing your brackets or insulator 
supports to brick walls with 
PEIRCE EXPANSIVE-LEAD BOLTS, 
put in by means of PEIRCE 
HAMMER-DRILLS, you are wast- 
ing money in_ construction 
labor and maintenance ex- 
pense. 


C. L. Peirce, dr. 


Electrical Construction Material 


218 Washington Street 
CHICAGO 


i 
% 
Py 

: 
‘ed 
& 
BY 
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Those who have tested ours and “the other kind,’’ will not 
be surprised at this statemént. Just investigate. 






CLEVELAND 


IN TIE PAST Oc MORE j 


STROMBERG ARLSON| 
SWIT CHBOARD 


HAV ST TCHB IN ARDS 
HAN ALL OTHER MAKES/ COMBINED 


© COLUMBUS 








Dayton 


OF THE INDEPENDENT TOLLISTATIONS 
ARE EQUIPPEDWITH S°C 
APPARATUS 


80% 










One 
Price. Quality. 


E. C. LEWIS, State Representative, COLUSIBUS, OHIO. 
WRITE FOR BULLETINS. 


STROMBERG-CARLSON TELEPHONE MFG. CO. 


GENERAL AND EASTERN SALES OFFICE, SALES DEPARTMENT, 
ROCHESTER, N.Y. CHICAGO, ILL. 


EUREKA WINS 


Defeats American Electric Telephone 
Company and J. B. Overshiner 
in Patent Suits 


Friday, June 19, 1903, Judge Shiras of the United 
States Circuit Court for the Northern District of Iowa, 
sitting at Dubuque, dismissed all suits filed in the 
Meissner and Overshiner patent suits, against the 
County Telephoneand Telegraph Company of Water- 
loo, lowa. These suits were filed by the American 
Electric Company and J. B. Overshiner of Chicago, 
and were defended by the Eureka Electric Company 
of Chicago, in making good their guarantees to users 
of Eureka apparatus. 


One 


The Eureka Electric Company wishes to reassure its patrons 
that it stands back of all of its guarantees and will defend 
any and all suits that may be filed against its patrons for 
the use of its apparatus on any claims of alleged infringement. 


Our new handsome Catalogue No. 23 is now being distributed. 
if you have not received a copy send for it at once. 


EUREKA ELECTRIC CO. 


CENOA, ILL. CHICACO, ILL. 
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CONSTANT DEMAND IS THE | 
Best Proor = on 


$3.75 EACH Wacodue's decters. 
New STANDARD TELEPHONE, 


THE UNIVERSAL FAVORITE. 
INDUCTION COIL IN EACH PHONE, ’ 


Has the working parts of the R.’T. 
Long Distance Transmitter ‘and 
latest watch case case receiver.’ 


ITS HIGH EFF EFFICIENCY 
has brought it into close contact 
with the most critic critical buyers. 


SOLD ON MERIT. 
COMPLETE LINE OF TELEPHONE APPARATUS. } 


ELec, Go, OANSURY: . 


AMERICAN BEAUTY TELEPHONES 


ARE TRUE TO NAME 


Made for 


Telephone Exchanges 
Street Railways 
Hotel and Private Systems 


AMERICAN ELECTRIC TELEPHONE CO. 


New 36-58 West Jackson Boulevard, 
Catalogue CHICAGO, ILL. 


READ CAREFULLY. 


Mr. J. M. WAKEMAN, President, 
ELECTRICAL WoRLD AND ENGINEER, 
114 Liberty Street, New York. 


Dear SIR :— 

It may be of interest to you to know that our advertising in 
ELECTRICAL WORLD AND. ENGINEER has brought us a very large num- 
ber of promising inquiries from lighting and street railway com- 
panies, large manufacturing plants, some of the principal steam rail- 
roads, telegraph companies, and engineers in charge of electrical 
installations in office buildings, hotels, apartment houses, banks, etc. 

These inquiries have come, not only from all parts of this country, 
but from such distant places as Bombay, Greece and Mexico. 

In a number of cases very satisfactory business has already re- 
sulted and in practically every instance the parties who write us 
are of such high standing and importance that we prize very highly 
the opportunity of opening negotiations with them. 


JANUARY 16, 1903. Yours very truly, 


SMITH STORAGE BATTERY CO., 
A. C. Rowe, Mgr. 


NOTE the large number of inquiries. NOTE the charac- 
ter of the men responding NOTE the extensive territory cov- 
ered. NOTE the productive character of the inquiries. NOTE 
that it pays to advertise in 


Electrical World and Engineer. 
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AHOST OF @ 
TESTIMONIALS @ 


proving that the Clark 
Automatic Telephone 
System is the best in 
existence for Small 
Town Exchanges and 
for Intercommunication 


ARE AT YOUR 
COMMAND 


They are from actual 
users and the fruit of 
experience. 

CLARK AUTOMATIC 
TELEPHONE SWITCH- 
BOARD CO., 


(x) Providence, R. |. 


Telephone Service rit 
Quickest Messenger 


RATES IN MANHATTAN 
Residence from $4a month. Business from $5 a month 
One Year Contracts. Monthly Payments 


NEW YORK TELEPHONE CO. 


(S Dey Street (11 West 38th Street 220 West 124th Street 





The Strowger Automatic Telephone 





| Exchange pleases the subscriber, makes 






the stockholder want more stock, and 






enables the exchange manager to feel 






that life is worth living. 







10. sr 


WS DESK SET 


All Conductors and Work- 
ing Parts Concealed 





Are you acquainted with the many 





merits of the Automatic System? 
No? 


Then you are a straggler in the march 


Telephones 
Switchboards 
Protectors 


THE NORTH ELECTRIC CO. 


147-157 St. Clair St., Cleveland, Ohio. 
Chicago Office: 1511 Monadnock Block. 







of progress. 





Close up. 
















EVERY 


E-NGINEERING BOOK 
IS EITHER 

Published or For Sale by us 

SEND US YOUR INQUIRIES 

McGRAW PUBLISHING COMPANY 

Book Department, 114 LIBERTY ST., NEW YORK 










AUTOMATIC 
ELECTRIC 
COMPANY 


CHICACO, U.S. A. 



























: 
' 
' 


see mea Eereelnreneraien 
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PACIFIC COAST AGENTS: 
: Stanley Electric Manufacturing Co., Pittsfield, Mass. 
Northern Electrical Manufacturing Co., Madison, Wis. 
& The Pittsburgh Reduction Co., Pittsburgh, Pa. 
S Stanley Instrument Co., Great Barrington. Mass. 











The Locke I lator Manufacturing Co., tor, 
ELECTRICAL CONTRACTORS AND ENCINEERS The Lombard Governor Co...» ”~—_ Boston, Mase. 
Seattle, Wash. San Francisco, Cal. Los Angeles, Cal. The Mechanical Appliance Co., Milwaukee, Wis. 





SALTILLO, Dec. 18, 1902 


Commercial Electric Co., 
Indianapolis, Ind. 


Gentlemen: 

Please express one set 
of brushes for dynamo No. 1977. 
This has been in use every day 
for more than four years and 
has never given any trouble, but 
+) we will need a larger one soon 
| and would like your catalogue 

and price list. 

Yours Very Truly, 

Foreign Customer. 


AKRON 


Marine Engine Type Generators. 


Commercial Electric Co 


Indianapolis, Ind. 19 W. Merrill Street. 





H. B. COHO & COMPANY, Inc. 


We carry in stock in New York City 
a full line of ‘‘Eclipse”’ Fan Motors, 
and Power Motors for general and 
special use from (-8 to (0 H. P. 


ee, ie ee Ore Che WE SELL GENERATORS AND MOTORS OF ALL SIZES 


best on the Market. 


AKRON ELECTRICAL SUPPLY CO., “*'°sinio. ele 





SEND FOR CATALOCS AND PRICES. 


a ae meow. 114-118 LIBERTY STREET, NEW YORK. 





BROWNING MOTORS AND DYNAMOS 


ARE THE BEST, 


Representatives in All Large Cities. 
Write for information. 


THE BROWNING MFG. CO., Milwaukee, U.S. A. 











aa) a) |Meat 


Manufacturers of 


GENERATORS, MOTORS, AUTOMATIC CON- 
TROLLERS, DIRECT CONNECTED MINE PUMPS. 







Northern Drive is Harmonious 


T DOVETAILS into existing power transmission 

systems without disruption of methods; works 
gently, quietly, systematically, for the betterment of 
‘machines, tools, methods, output. 

The installation of a single Northern Motor is a 
step which naturally progresses to the electrical equip- 
ment of the entire plant; yet, as motors are added, 
they do not hinder general operations; add much day 
by day. 

Bulletin of Motors, No. 297, sent on Request 


The illustration depicts a generating station equipped 
with Northern Generators. Our Generator Bulletin 
No. 307 tells about the Generators. 

















Northern Electrical Mfg. Co., Madison, Wis., U.S.A. 












Will confer a favor upon us by notifying us promptly in 
AND cae ELECTRICAL WORLD AND ENGINEER 
does not reach them every week. 

















Direct Current 


Generators 


Built in Capacities up to 


1000 K. W. 


Don’t decide to install any electrical machinery up 
to 1,000 k. w. direct, or 1,500 k. w. alternating, current 


until you have investigated our apparatus. 


ADVANTAGES 
Modern Design Accurate Construction 
ENGINE TYPE D. C. ARMATURE And Superior Performance 


National Electric Company 


Successor to 


Christensen Engineering Company 


CHICAGO, Old Colony Bldg. ° SAN FRANCISCO \ 
PITTSBURG, Gellatly & Co. Milwaukee SEATTLE Kilbourne & Clark Co. 





Established 1891. Incorporated 1902. 


| Electric Machinery Co., 


MANUFACTURERS OF 


Electrolytic Generators 


MULTI-POLAR and BI-POLAR 


---FOR... 


| Direct and Alternating Current Machinery 


Electric Lighting and Power Transmission 
I to 500 K. W. 
Minneapolis, Minn., UU. SS. A. 

9,500 K. W. Capacity in Successful Operation. 


DTMANOSHOTONS tf 


1 
+ to 5 H.P. ss 


Eck Dynamo and Motor Works 


BELLEVILLE, N. J., U.S. A. —=_— 








Electro-Plating, Electrotyping and De- 
position of [letals. 
100 TO 2,500 AMP. 5 TO 6 VOLTS. 


2 North, South, East, West, at home and abroad, ELECTRICAL WORLD 
4 AND ENGINEER is recognized as the leading electrical journal, and is CHAS. J. BOGU E, 


209 Centre Street = - NEW YORK CITY. 
Tel. 2111 Spring, Cable Address, Machelect, N. Y. 


therefore the one which is consulted when purchasing is to be done, 
se FF we tt Ut Aas no geographical limitations. & *% SF SF wt 
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When thinking of alternating apparatus, 
think of the 


Warren Induction 
Alternator 


—It Wears Well— 


You ought to make an effort to know more 
about these machines. They’re good 
things to know about. 


haven F tecrme Mire. 4 

















“oe SANDUSKY, OHIO, vu. s. A. 
H. B. Coho & Company, Western Electrical Supply Co., Rumsey Electrical M’f’r’s’ Co., 
114 Liberty St., New York. St. Louis, Mo. 1211 Filbert St., Philadelphia, Pa, 
C. W. Hobson, A. M. Searles, 


Waco, Texas. 1200 Fisher Building, Chicago, 11]. 

















HUNDREDS OF THE BEST KNOWN 


Railway, Lighting and Power Stations, Mills, Factories, Mines, Hotels, Stores, etc, are 


equipped with “°C & C” Type M. P. Generators, 


which are giving constant service and entire satisfaction, 


DON’T YOU WANT TO BE SATISFIED ALSO? 


sin tO en iia THE C & C ELECTRIC COMPANY, 143 Liserty St., NEw YORK 
Works: GARWOOD, N. J. Branches: BOSTON, CHICAGO, PHILADELPHIA 





(1) 


a) Aled UL Ee Doe pees) 


Coes tidnies THe ELWELL-PARKER ELECTRIC CO. Sree: 


LOW SPEED OF AMERICA MODERN DESICN 
New York Office, 95 Liberty St. CLEVELAND, OHIO, U.S. A. 


{ 
\ 





ON ANY ELECTRICAL SUBJECT sent, prepaid, to any 
B @) C) K 6 address in the world, upon receipt of price. 
SEND FOR CATALOGUE. 


Book Department McGRAW PUBLISHING COMPANY, 114 Liberty St,, New York City. 
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THE C.-W. SYSTEM Wk’ 8 Soa 
OF MOTOR DRIVE 


BS 
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STANDARD APPARATUS 
EASILY ATTACHED 
ECONOMICALLY CONTROLLED 


eis 


ai 


eae 
ae ES 


B.F STURTEVANT CO. | 
BOoSTon’i, MASS. i 


NEW WORK ~- PHILADELPHIA: CHICAGO ~- LONDON i 


Sales Offices In all Large Cities 












Write for Bulletin No. 17 
describing 


High Grade Direct Current 


Small Motors 









and Generators 


Of the Multipolar Type 
MOTORS 2 TO 10 H. P. 
GENERATORS 30 TO 150 LIGHTS 


Also for Catalogues of Search 
Lights, Panelboards, Storage Bat- 
teries. 


Goltz Engineering Co. 


127 FULTON ST. 
Cor. Union St. CHICACO, ILL. 

























Possess all the Essential Points 
for Increased Life and Satisfac- 
tery Operation. 
THE NEW ENGLAND 
MOTOR CO. 
LOWELL 


















a Re ee hase ae te ot ea SRA SED, POE ON Ei BS = RO SE RR OD IEE Oy 


A Fourth Reason 


why the very best engineers 
specify Rullock Generators 
and Motors in every instance 
is because they have machine 
formed coils. This facilitates 
repairs, as it requires but a 
short time to replace an in- 
jured coil. Send for our 
descriptive bulletins. 


Bullock Electric Mfg. Co., 


Cincinnati, U.S.A. 





1-4 H. P. MOTOR 


MOTORS AND DYNAMOS 


During the last 18 months, important changes have been made in this line 
of machines, tending greatly to the customer’s advantage. 

All machines from frame % upward are furnished with our perfected belt 
adjusting base. Several new sizes have been added, and the frames 1 and 1% 
are now made multi-polar. 

All frames are listed at several different speeds, giving power ratings in 
proportion to speed, and we are now able to offer the most complete line of 
machines from 15-H.P. down to the smallest size, that have ever been pl 
on the American market. 


THE ROBBINS é MYERS CO. | |. J[NNEY EMER 
SPRINGFIELD, OHIO. 


: ieee 
The first and most important point about NEW YORK OFFICE, 170 Broadway. | Write for our Catalogue of Electrical Books ( 


advertising is to select the right medium. 
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YLOTITE 
PULLEYS 








THE ABOVE PHOTOGRAPH WAS TAKEN FROM ONE OF A LOT OF OUR 52%x56x8 XYLOTITE PULLEYS 
WHICH WERE THE LARGEST FIBRE PULLEYS EVER MANUFACTURED. 


SPECIFY XYLOTITE PULLEYS ON ALL APPARATUS. 
WE MAKE ALL SIZES. NONE TOO LARGE OR NONE TOO SMALL. 


| THE XYLOTITE MFG. CO. 


CINCINNATI, OHIO. 
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Otis Electric Sidewalk Hoist 


Low in first cost. 

Low in cost of operation. 

Engine occupies practically same space 
as hand-winding mechanism. 

Engine can readily be connected to hoist 
at present hand-operated. 

Controlled by hand-cable. 

Automatic device keeps starting current 
low and cuts out resistance as motor 


accelerates. 


We invite inquiries from those contemplating the installa- 
tion of a sidewalk elevator, or those desiring to change from 
a slow and cumbersome hand-hoist to an up-to-date eco- 


nomical power hoist. 


OTIS ELEVATOR COMPANY 


NEW YORK OFFICE, 71 BROADWAY 


cFAXLE LIG HT > SYSTEM OF ELECTRIC LIGHTS AND FANS 
THE _ FOR ALL KINDS OF PASSENCER CARS 
As the “up-to-date method”’ of car lighting is being used by leading rail 
way lines and is, of course, always preferred by the traveling public. 
Consolidated Railway Electric Lighting & Equipment Co 


WESTERN OFFICES: 83 WEST JACKSON BOULEVARD, CHICAGO. GENERAL OFFICES: 100 BROADWAY, NEW YORK. 














WATSON ROTH MOTORS and DYNAMOS are 
MOTOR 


Strongly Built. 
DIRECT CONNECTEO TO 


Durable and Compact, 
High Commercial 
Efficiency. 
Pleasing in Design 
® ° aud Well Finished, 
Latham Stitching 


Slow or Moderate 


MACHINE Speed. 
Open or Closed Types, 
For Wall, Ceiling or 
MANUFACTURED BY Floor, 


Special Attention 
Given to Machines of 
Y¥to7¥H.P. 


THE MECHANICAL | 


APP LIAN CE CO. ROTH BROS. & CO., Mfrs. 27-29 South Clinton Street, 
MILWAUKEE, Northern Engintering Go. asm Liber ty st. Chicago, IIL, U.S. A. 
710 Hanover St. WIS, 


There’s No Friction 
ON ANY ELECTRICAL SUBJECT x with the Fibre-Graphite Commutator Brush. 


5 Being 90 per cent. pure graphite, it insures 
sent, prepaid, to any address in the low resistance, no sparking under a varying 
load, and longer wear. There is no greasing 
required. The Fibre-Graphite is therefore 
the most economic brush on the market. 





world upon receipt of price. 


SEND FOR CATALOGUE ‘ HOLMES FIBRE-GRAPHITE MFG. Co. 
5155 Wakefield St,, Germantown, 


McGraw Publishing Company, ee annie send for price list. PHILADELPHIA. 
Book Department, 114 Liberty St., New York City. 
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Ridgway Conveying Belt 


Forms angular trough without forcing or injury ; 
Full strength where load is carried; 
Flexible where it has to bend; 

Protective cover to suit material handled ; 
Send for our special belt conveyor catalog. 


John A. Mead Mfg. Co. 


Coal Handling Machinery 
No. 11 BROADWAY NEW YORK CITY 

















SEFFREVconvevinc 
MACHINERY 





Head of self- 









contained steel en- 9-H.P. Variable 
cased ashes ele- Speed Motor on 
vator, installed for 36” Car Wheel 
Spang, Chalfant & Boring Mill. 


Co., Pittsburg. 









Coal and Ashes Handling, Coal A compact arrangement which has proven Saving of Fioor Space—a prominent feature 

z . ‘ very economical of time and labor. of this motor drive—is effected by the entire 

Crushing, Screening, Coal Wash ais sale Ms eaetiiin eniat it elimination of the cone pulley, and by the 
ing, Coal Mining Machinery. — use of 


LINK-BELT convevors 


SEND FOR CATALOGUE. ADDRESS ° 
THE JEFFREY MFC. CO. 


COLUMBUS, OHIO, U. S. A. 
NEW YORK (3) DENVER 





a Oe orrchee 












for coal and ash handling. i ic : : > . 

7 deen aes aay on a = peery instead of spur gearing. For explanation of 
oe at best meets existing this and other Silent Chain advantages, write 

conditions and not try to make one or two for booklet “C.” 

types suit all purposes. ; 


MILWAUKEE ELECTRIC CO. 


Manufacturers of 


D [ | ll | mer eee LINK-BELT ENGINEERING CO. Pittsburg 
* nano lect acne er Cae NICETOWN, ee re Tee 
coonesion  THLWAUKEE, WIS. etree LINK-BELT MACHINERY CO. ae 






North, South, East, West, at home and abroad, ELECTRICAL WORLD 
AND ENGINEER is recognized as the leading electrical journal, and is 
therefore the one which is consulted when purchasing is to be done. : 
se Ot ot It Aas no geographical limitations. & # SF ss st 


(ae ee 


Das The latest designs. F HAND TRAVELING 
iL Catalog free. AND JIB CRANES 


NORTHERN ENGINEERING WORKS, 12 CHENE ST., DETROIT, MICH. 


ECONOMIC ENGINEERING 


The Value of AULTMAN Conveying Machinery 
Is apparent by the number of plants that we are installing everywhere. Its value to all concerns where large quantities of fuel 
or refuse are handled—as in a power house for instance— is in the rapidity with which it conveys from any one point to 
another. 


Estimates for standard or special installations cheerfully furnished engineers or prospective purchasers gratis. 
NEW YORK, 106 Graham Bldg. PHILADELPHIA, 716-718 Fidelity Mutual Bldg. (4) PITTSBURG, PA., 701 Empire Bldg. 









THE AULTMAN COMPANY.<ja onc. 
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PRATT & WHITNEY CoO., HARTFORD. Conn. 




















“T Aa &, P. & W. special process taps have 1-3 longer life than any others made. 
Send to 136 LIBERTY ST., NEW YORK, for new small tool catalogue W, describing fully our line of taps, dies, reamers, ratchets, 
punches, milling cutters and gauges. <—————————————————————————————————— 

NEW YORK: 136-138 LIBERTY ST. Philadelphia 21st and Callowhill Sts. Stockholm, Sweden: Aktiebolaget, V. Lowener. Paris: 21 Rue Martel, Fenwick Freres & Oo:, 

Pearl St. D. L. Macomber, Frick Bldg. Buck & Hickman, Ltd., 2 and 4 Whitechapel Road, Agents for France, Spain, Italy, Belgium, 


Boston: 144 Pittsburg 
Chicago: 46 South Canal 8t. Copenhagen: V. Lowener. London, Switzerland, Portugal. 


Hoiinse ell tam 
COMVEVORS © 


mm 









THE HANDIEST BLOCK 


If you want the fastest, strongest, lightest, saf- 
est, most compact and powerful chain block ever 
made, all in one, get the Duplex. 

It is a quarter more efficient than any other 
screw-hoist. One man can easily take a ‘“Du- 
plex”? up a ladder, hang it hieneelt, and lift two 
tons with it. He can stand clear of the load with- 
out dragging the chain over the guides. It takes 
less head room than any other block. The load 
can never slip. It is the only safe screw hoist. 

Your dealer will send it on trial, returnable 
without cost if not wanted. Ask him about the 


“DUPLEX” 


YALE & TOWNE, g, 11, 13 Murray St.. NEW YORK, 


“INDUSTRIAL”. 


(TRADE MARK) 












ns i a, i | 


ROBINS CONVEYING BELT CO. 
15 Park Row, New York City, 


LIDGERWOOD 
HOISTING ENGINES 


over 21,000 in use 
ELECTRIC HOISTS 


For All General Hoisting Purposes 
Simple, Strong and Effective. 


Send for Catalogue. z Lidgerwood Standard Electric Hoist. 


LIDGERWOOD MFG. CO., 96 wieeRtyst., new vorx 











IMPROVED 





Railways 


Expeditious 


Standard Charging. Economical 
car Standard shop car 


We manufacture a system of narrow gauge railway for handling 
heavy and bulky materials in power houses, manufacturing estab- 
lishments, etc. Write for Catalog 0227. 

G. W. HUNT COMPANY, West New Brighton, New York. 


New York Office, 45 Broadway. 











































WRITE FOR OUR CATALOGUE OF 


*%* ELECTRICAL BOOKS »« 


TH ave | THE CASE MFG. CO. __ POWER 





CRA rg E Ss CoLUNMBUS, OFIO,7 | Tews 











I B E A M T R O a, . E Y S LET US HAVE YOUR SPECIFICATIONS 


SIZES TO to TONS BAL t ai ghaeau-Wihl 2 
Cast Steel Frames--Roller Bearings STEAM anp POWER 
Hundreds in service, Bulletin 12B on request 





THE ACME SAW TABLE 


See large advertisement 
in export issues 
HAZELTON & DONALD 


612-614 Discount Place (30N. 6th St.) 
Philadelphia 












What Engineering Book wanr? 


We can supply any book on any branch of 
Engineering. send us your inquiries 
McGraw Publishing Company 
Book Department, ||¢ Liberty Street, New York 





SIMPLE COMPOUND & COMPOUND CONDENSING 







ELEVATOR& WATER WORKS: 
PUMPING ENGINES 






are readers of ELECTRICAL 
WoRLD AND ENGINEER. 





| 
The men with whom you wish to do 
business 
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But the chances 
are that our line 
of nearly 300 
varities of Jacks 
will contain the 
very style you 

















desire. 


Watson-Stillman 
Jacks 


are made with cylinders 

‘ and rams cut from solid 

steel—no defective 

forced or welded joints 

to retain the liquid and 
rust the cylinders. 
Write for Catalog. 


WATSON-STILLMAN CO 
208 EB. 43rd St., N. Y. 
453 The Rookery, Chicago. 





ATLANTIC SCREW CO 





IF WE HAVEN'T WHAT THE- RANGE 
YOU WANT ASK FOR IT. 
——— 


OF THIS COMBINATION OF 


Flexible Shaft and Multi-Speed Motor 


is limited only by the length of conducting wire on the reel 


FOR ALL-AROUND PORTABLE WORK IT HAS NO EQUAL 
Drilling, Tapping, Reaming, Emery Crinding 
A PORTABLE MACHINE SHOP IN ITSELF 


THE ONLY PRACTICAL ELECTRIC MOTOR 


WITH AN 
Infinite Variety of Speeds 
Within Extreme Limits 


SELF CONTAINED. NO OUTSIDE STARTER OR RHEOSTAT 
Shall we mail you Catalogue? 


STOW MFC. CO., Binghamton, N.Y. 


GENERAL EUROPEAN ACENTS 


SELIG, SONNENTHAL & CO., 85 Queen Victoria St., LONDON, ENG, 


See Stationary Motors in Next Issue. 





Sensitive 
Drill 
Presses 


OF ALL KINDS 


1 to 8 Spindles 


Send for Catalogue 
THE 


Woodward & Rogers 
(0. w 


Hartford, Conn. 





PRESSES, DIES and other 
SHEET METAL TOOLS 


Write for Catalogue 
FERRACUTE MACHINE CO. 
BRIDGETON NEW JERSEY 


‘AUTOMATIC 


Send for Catalogue 
Richardson Scale Co. 
19 Park Row, New York City 


\SGALES) 





WINDING MACHINERY 


Efficiency and Results Guaranteed. 


AMERICAN INSULATING MACHINERY (0 


940 N. 3rd St., PHILADELPHIA, PA, 




















9 & 11 inch “Star” Foot Lathes. 
9, 2%, 29 @ t4-inch “Star” 





Screw Cutting Lathes, SEND FOR CATALOGUE 


from 9-inch to 13-inch swing. 


A zed for St Foot 
Power, Velocipede or stand-up W, F, & bon Barnes Co, 


Treadie, 


SEND won TALOGUE 346 Ruby St., Rockford, Ill. 









Power Lathes. 


HARDINGE BROS., 1034-1036 Lincoln Ave., Chicago, III.,U.S.A. | TAPS 


Barnes’ 
Upright Drills 


8-inch to 42-inch Swing 


COOOOOOSD 





REPEAT ORDERS FOR 


‘Star’? Lathes 


indicate that they are giving en- 
tire satisfaction to the people who 
are using them, and that they are 
built better than any other lathe 
that can be bought for equal 
money. Mechanics would not 
send repeat orders for ‘Star” 
Lathes unless the first one proved 
convenient, durable and accurate, 
fully up to catalog rating and 
worth all (and a little more) than 
the price paid. 

Send for Catalog ‘B” 52 


THE SENECA FALLS MFG. CO. 
422 Water St., Seneca Falls, N.Y., U.S. A. 

















< or 38” bed. %” 

’ Capacity clear ocumh 
Chuck and Head. The 
most Up to Date Design 
of Spindle and Attach- 


ments. A tel de. VW . 
Coats no ‘lose ahaa tas 1870 Established 





Complete Catalogue. 3 
Manufactured exclusively 
by (s) 







\ 
ferior makes. Write for Trade \¥Y Mark 





33 YEARS ON THE MARKET 


Have demonstrated their High Quality for accuracy and wear 


THE J. M. CARPENTER TAP AND DIE COMPANY, 


Catalogue Free. 


What Engineering Book want > 


We can supply any book on any branch of 
Engineering. Send us your inquiries 
McGraw Publishing Company 
Book Department, I14¢ Liberty Street, New York 





OOOOOOOOGOOOOOOOOOOOOOOOOD 
THE LONG & ALSTATTER CO. 


HAMILTON, OHIO 


MANUFACTURE 


Punches 
ad Shears 


FOR 


ALL KINDS OF 


LIGHT or HEAVY 


( SEND FOR CATALOG 
LOCKERS NARRAGANSETT MACH. CO. 
BOX 26 PROVIDENCE. R )W4.& 









Incorporated 1891 


attr ts toy ts 


ERR RRR, 


Pawtucket, R. I., U.S. A. \y- 









DO YOU 
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ROCK WOODS 
PAIENI 
COMPRESSED. 
PAPER 
PULLEYS 


Should be specified on all contracts and orders for belted apparatus. 
The Rockwood Manufacturing Company, 
Indianapolis, Ind., U.S.A. 





FT ee ee ae 





A 
Pe 
Se 
Pe 
Hoon 
& 
: Ye 

>} 
fA 
a 








ae 


weet enema  Mte ee te EIN at eB em RRR CNG li IOLA AiO 








72 ELECTRICAL WORLD anp ENGINEER. JUNE 27, 1903. 


Scale in your Boilers may Puzzle you But Dearborn 
Vegetable Boiler Compounds will give you a satis- 


factory solution. 
DEARBORN DRUG AND CHEMICAL WORKS 
27-34 Rialto Building, Chicago, UII. TeverHone Harrison 3930 & 3931. 


RAINBOW PACKING. 


WM. HH. EOGAR, PRESIDENT 








IXON’S Flake Graphite adds to 

the lubricating power of any . 

grease and any oil greatly out vars a Ph a abe 

of proportion to the amount No Equal. . agi, and cloth 

used. Actual test shows that one- Will Hold te hold 
seventh of the lubricating graphite added Highest Rainbow. 
to the oil increases the lubricating one half. Pressure. Can’t blow it out. 
Ask for booklet 47-c. a 
JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY,N. J. THE COLOR OF RAINBOW PACKING IS RED. 





Three Rows of Diamonds extending throughout the entire length of each and every roll of Ralnbow Packing. 
Copyrighted and Manufactured Exclusively by 


Peerless Rubber Manufacturing Co. 


16 WARREN STREET, NEW YORK. 
16-24 Woodward Ave., Detroit, Mich. 202-210 So. Water St., Chicago, IIL 
17-23% Beale St. and 18-24 Main St.,. San_ Francisco, California. 
Corner Common & Tschoupitoulas St., 1221-1223 Union Ave. 634 Smithfield St, 
New Orleans, La. Kansas dity, Mo. Pittsburgh, Pa. 
38 South Meriden St., Indianapolis, Ind. (1) 














WRITE FOR OUR 
- CATALOGUB 






BENNETT SELF-CLOSING 
OIL HOLE COVER 
NEAT, CONVENIENT AND INEXPENSIVE 
SEND FOR PRICES 
Pat. «2 Sheet Metal Forming to Order 
BAY STATE STAMPING CO., WORCESTER, MASS- 


Foreign Ag’ts, Chas. Churchill &Co., London, Eng. 
















They are made 






in stationary 
and portable 
form for speeds 
up to 3,000 rev. 
per minute, and 
NORTH AMERICAN BLDG, &225 CIE Bipe. "Bs> ee 1 NEWB NGA ND Hs — : 

SAN FRANCISCO ¥. SORES ett? ; are superior to 


32 FIRST SY. 







ESTABLISHED A CENTURY AGO. 


JESSOP’S 
STEEL 


For TOOLS, DRILLS, DIES, etc. 
All Kinds in Stock. 


WM. JESSOP & SONS, Ltd., 


Chief American Office, 91 John St., W. Y. 
Manufactory, SHEFFIELD, ENG. 


Pure Water for Boilers 


by the Clark Electrical and Mechani- 
cal Liquid Purifier. 


















any other instru- 









ments made for 
the same pur- 


for any issue of CUTS AND COPY 
Electrical World and Engineer 


should be sent in one week before the date of issue. 

This announcement is made because letters are frequently re- 
ceived to the effect that the writer had expected to have a large 
advertisement in a certain Export Issue, but did not receive notice 
in time. : 

To prevent disappointment, please note the above, and also that 
the Export Issue is the first issue of each month. 


ELECTRICAL WORLD AND ENGINEER, 114 Liberty st., New York 





pose. Manufac. 
tured exclusive- 


ly by 
























PORTABLE TYPE. 
THE 


SCHAFFER & BUDENBERG HFG. (0, 


BROOKLYN, N. Y. 


No. 66 John St., New York. 
SALESROOMS { No. 15 West Lake St., Chicago, 11. 








Manufactured by 
American Electric Improvement Co., 


{4 Drexel Court, Drexel Bidg., Philadelphia, Pa 








The Export Issues of ELECTRICAL WORLD 


Export Business is Paying Business. 1 tive: te! ofc nou, 
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FOR 27 YEARS 


This EMBLEM has stood for advanced de- 
sign, best construction and greatest effi- 
ciency in Gas and Gasoline Engines. 


THE OTTO GAS ENGINE WORKS 


See? PHILADELPHIA, PA. 
ea 
: 120 Liberty St., N.Y. City. 


1S Post Office Square, Boston, Mass. 


ALBERCER COOLING TOWERS 


improved Condensing Apparatus. Vacuum Pumping Machinery 
Send for Illustrated Catalogue. 


ALBERCGER CONDENSER COMPANY 


95 LIBERTY STREET NEW YORK. 





Received Gold Medal, 
Highest Award, Pan- 
American Exposition. 








For Isolated and 
Municipal Lighting 
Plants, or other ser- 
vice, cannot be beat. 


Simplicity and 
Durability. 

ee = ee Send for Catalogue “A,” 
MARINETTE IRON WORKS MFG. ., =n we. 


Chicago Office, 301 Fisher Bldg. Keystone Engineering Co., 703 Bijou in. fen, Pa. 
indianapolis Office, 619 Stevenson Bldg. MacKay Engineering Co., 149 Broadway, New York. 
MacKay Engineering Co., 100 Boylston St., Boston, Mass. 




















6 TO 3,000 HORSE POWER 


Harri sburg HIGH SPEED, MEDIUM SPEED, AND CORLISS 
Engines Har risburg Machine Works 


HARRISBURG, PA. U. S.A 


ey anadace GREEN'S ECONOMIZER 


For Steam Boilers provides Greatest Power with Least Fuel. 
SAVES 10 TO 20 PER CENT IN COAL. 


Sele Manufacturers in the U.S.A. THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, Ki. Y¥. 








QUIMBY SCREW PUMPS 











oD VALVES, Taree. ue REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTINGCO.[IMITED, | 
a eagicas 2200 WASHINGTON AVE. ,PHILADELPHIA | 
«wuSEND FOR CATALOGUE... ; “ELEPHANT BRAND PHOSPHOR-BRONZE 
iis Cita Matis: Peters : INGOTS,CASTINGS,WIRE RODS,SHEETS, etc. 
Simple in construction, pave ar parts, and ENTE OY —DELTA ME TAL— 
are very efficient. i y 
CASTINGS. STAMPINGS ano FORGINGS. 
WILLIAM E. QUIMBY, Inc, AAG eee ECC ea nee ee 


141 Broadway N.Y. 





ONE POUND OF COAL— 
ONE HORSE POWER. 


This can only be attained by the use of a Gas Engine. 

Gas Engines are now being built by several Companies in units of two 
thousand horse power. 

The very highest economy attainable exceeding any water power is by 


Dr. Monds Producer Gas Process 


whereby this pound is largely paid for from the by products of the coal. 
For full information address 


WRITE FOR OUR CATALOGUE OF R. D. WOoOoD & co. 
ELECTRICAL BOOKS 400 CHESTNUT 8T.. PHILADELPHIA. 
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Company 


Loomis-Pettibone Gas Gen- 
erating System. 


Crossley Gas Engines. 
Large Economies. 
Results Guaranteed. 













Gas Power for 

Electric Light Plants, 
Electric Railways, 
Manufacturing Plants, 
Mining and Smelting Plants. 


















Contractors for complete pow- 
er plants, including Gas Gen- 











Gas far Furnaces, 









: erators, Gas Engines, Elec- 
Aanealing, trical Generators and Motors, 
Forging, ‘ 

° —— Write for Full Information. —— 
Welding, 








Melting, etc. 


New York Office: 52 William St. 


pa as i —$—$—— 








The Robb-Mumford internally fired 
boiler will save at least Io per cent. in fuel 
over an ordinary return tubular boiler. 

It combines to a remarkable extent the 
best features of the Scotch and English 
types of internally fired boilers, and the 
American Water Tube type. 


\ i " i 
ee nt ei a el a 
Wp gh ang lg pa 


‘oe 


= TN 


It has an outer casing of sheet steel and 
requires no brickwork. The case is 


covered with non-conducting material. 


Robb-Mumford Boiler Company, Inc. 


MAIN OFFICE, NEW YORK OFFICE, 
170 Summer Street, Boston, Mass. 135 Broadway. 


JUST PUBLISHED 


DESIGN OF DYNAMOS 


By SILVANUS P. THOMPSON. 
Author of Dynamo Electric Machinery, The Electromagnet and Electromagnetic Mechanism, Polyphase Electric Currents, etc., etc. 


Cloth. 8vo. 253 Pages, 92 Illustrations, 8 Folding Plates, 2 Folding Tables and 4 Pages of Colored Plates. PRICE, $3.50. 


CONTENTS. 


I.—Dynamo Design as an Art. V.—Armature Winding Schemes. APPENDICES: , 
II.—Magnetic Calculation as Applied to Dynamo VI.—Estimation of Losses, Heating and [Pressure I.—Wire Gauge Tables (Copper), British. 
Design. Drop. II.—Wire Gauge Tables (Copper), American. 
IIl.—Copper Calculations; Coil Windings. VII.—The Design of Continuous Current Dynamos. III.—Schedules for the Design of Continuous Cur- 
IV.—Insulating Materials and Their Properties. VIII.—Examples of Dynamo Design. rent Dynamos. 


WILL BE SENT, POSTPAID, TO ANY PART OF THE WORLD ON RECEIPT OF PRICE, 


McGRAW PUBLISHING COMPANY, 114 Liberty St., NEW YORK. 
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Simple and Compound, Horizontal and Vertical 


AUTOMATIC ENGINES 


Strong, Durable and Efficient. 


BALL ENGINE CO. 


ERIE, PENN’A. 








: Sei 
REYNOLDS COMBINED VERTICAL AND HORIZONTAL 
CORLISS ENGINE. (MANHATTAN TYPE 





AIR COMPRESSORS 


Write for Catalogue No. 19. 


N. A. CHRISTENSEN, 


1212-17 Herman Building, MILWAUKEE 






SOLE BUILDERS OF THE 


ee Mi a 


UM | THE FRANCKE FOUR PORTED 
---BLOWING ENGINES---- ENCINE 
It has no oil cups, 


crosshead, stuffing 
boxes or eccentric. 




















Four-valve steam dis- 
tribution, insuring 25 
per cent increased 
economy. ° 





FRICK COMPANY 


WAYN — PA. 











For direct connect- 
_ ing or belting to any- 
\ thing. 


MANUFACTURERS OF 


CORLISS ENGINES FOR 
a ELECTRIC LIGHTING AND 
4 RAILWAY. NEW PAT- 
TERNS, SIMPLE, TANDEM 
AND CROSS COMPOUND. 










5-H.P. up. Low, 
* medium = and _ = high 
speeds. 













THOMAS C. MAXFIELD, 120 Liberty St., New York. 













The Nichols 
Governor, 










The Vital 
Point is 
Regulation 


THERE IS NO BOOK 
ON ANY 


ENGINEERING SUBJECT 


WHETHER ELECTRICAL, CIVIL, MECHANICAL, 









This is the Nichols 
Governor with which 
all of our automatic 
engines are equip- 
ped. Its action is 
simple and positive. 
Oiled from end of 
shaft while running. 


N.Y. SAFETY STEAM POWER CO. 1 ast, rae 







MINING, ARCHITECTURAL OR CHEMICAL 
THAT WE CANNOT SUPPLY 
SEND US YOUR INQUIRIES 
McGRAW PUBLISHING COMPANY 
Book Department, 114 LIBERTY ST., NEW YORK 
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IDEAL ENGINES 


Simple and Compound. 
Belted and Direct-Connected. 


A. L. IDE & SONS, Springfield, Illinois. 
Chicago Office: 1204 Marquette Bldg. 


THE SELF-OILING ENGINE. 


An especially heavy Corliss Engine. Also, for smaller units 
at higher speeds, a Cross Compound Corliss Seating Valve En- 


PENNSYLV AN I A gine, with non-releasing gear, up to 200 revolutious per minute. 
ENGINE PENNSYLVANIA IRON WORKS CO., Philadelphia 





AMERICAN DISTRICT STEAM COMPANY, Lockport, N. Y 


UNDERGROUND STEAI1 DISTRIBUTION 
DIRECT STEAI HEATING 
EXHAUST STEAM HEATING 


More than two hundred and fifty such plants in successful operation. 

Cheap coal takes the place of consumer’s expensive anthracite. 

We contract for construction of the steam mains. Our work is the best. 
Our expansion devices and our insulation are the most effective. We have 
the only meter system in use, without which no system can be made a 
success. Write for our pamphlet giving full information. 


Mention ELECTRICAL WORLD AND ENGINEER. 
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AMERICAN-BALL DUPLEX COMPOUND ENGINE 


and DIRECT CONNECTED GENERATOR. 


Acoal-saver of the most practical kind and the most remarkable of recent engines. Don’t fail to investigate 
if you are interested. 





We furnish complete equipments consisting of engines, generators and motors of our own manufacture. 


New York Office, 95 Liberty Street. AMERICAN ENGINE COMPANY, - - - BOUND BROOK, N. J. 


Export Business is Paying BUSINESS. inn Encineen ist issue of each month, 


will bring you export business. 
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Westinghouse |[ntegrating Wattmeters 
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Single Phase Three-Wire Wattmeter Single Phase Two-Wire Wattmeter Polyphase Wattmeter 
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For any Frequency. For any Voltage. For any Capacity. 
Accurate for years without cleaning or recalibration. 


Wattmeter Folder 4003 gives particulars 


Westinghouse Electric & Mfg. Co. 


Sales Offices in every Large City Pittsburg, Pa. 


Sawyer=-Man Lamps 


Their universal use attests 


their superiority 





Dining Room, Holland House, New York 


Dining Hall, Rochester Theological Seminary 
Iluminated by Sawyer-Man Lamps 


Mluminated by Sawyer-Man Lamps 
IMlustrated Catalogue sent upon Application 


Sawyer-Man Electric Co. 


General Office and Works: 510-530 West 23rd Street, New York 
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The Westinghouse Air Brake Co.’s 


New Multiple Unit System of Electric Train Control cuts off current when brakes are 
applied. 

Brakes are applied and current cut off if motorman removes his hand. 

Circuit breaker on every car opened and closed at will by motorman, providing 
independent emergency method for instantly cutting off current from all motors. 

All of these operations automatically take place on each car if train breaks apart. 

Fire risk reduced. Fourteen volt storage battery current used. There is no heavy 
motor current carried through the train at line pressure. 

The new system is electro-pneumatic. 

It is operated by compressed air controlled by storage battery magnets. It is 
independent of line current. It is not affected by sleet, snow, ice, defective contact 
with third-rail, or by fluctuating voltage. 

Instead of blowing fuses, any excessive current will open circuit breaker. 

Circuit breaker closed again instantly by motorman without leaving his cab. 

A long break made with very great power prevents any freezing shut of con- 
tactors. The method employed is fifty times more reliable than any contactor built by 
other makers. 

Trains accelerated automnatically at just the right speed with just the right amount 
of current. All trains work exactly alike. A road using any non-automatic system 
requires between 10 per cent. and 20 per cent. additional power. to move the same train 
tonnage. 

Our automatic system uses much less power than any all-electric system for 
operating the controller. 

Weight is less than any other system. 

Then there is the new Westinghouse Automatic Coupler, which in one operation 
couples the air brake hose, the multiple unit connections, and the lighting and heating 
connections. 


We invite Railway Officials to inspect these inventions at our Pittsburg Works. 
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Westinghouse 


Cross-Compound Engines 
For Heavy Duty Light and Power Service 
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The type illustrated is one particularly adapted 
to light and power service in moderate sized cen- 
tral stations, where highest economy of fuel and 
floor space is desired. 


For particulars address nearest office of 


Westinghouse, Church, Kerr & Co. 
New York, Boston, Philadelphia Engineers Pittsburg, Chicago, Detroit 
Who sell the product of 


The Westinghouse Machine Co. 
Pittsburg Designers and Builders of Chicago 


Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers Westinghouse inssiaaietiii Type Crose-Compound Engine 


Westinghouse 


Type N. and O. D. Transformers 











Two primary and nine secondary voltages per- 





mit the same transformer to cover a wide range 






of working conditions. Can a Central Station 






Manager afford to purchase transformers having 





but two secondary voltages, when a choice of 
nine may be had from a Type N. or O. D. 


Transformer ? 






Write for Transformer Publication 7007 





Terminal Block of Transformer 


Westinghouse Electric & [lfg. Co. 


Pittsburg, Pa. 





Sales Offices in every Large City. 
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BENJAMIN E 
Main Office and Factor 
141 Ss. Ciinton St., Chicago, nm 


LECTRIC MFG. CO. 






JUNE 27, 1903. 


Loinciucia’ 


Porth 
Siddel 










Wireless 
» Clusters 
) Weather 
Proof 
Form 













rn Office, 
27 Thames ‘Se. -, Hew York City. 
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CUT and UNCUT SHEETS 
WASHERS and DISCS 
SPECIAL PATTERNS 
GROUND MICA 
ASHEVILLE, N.C. 


MODELS AND erase 
EXPERIMENTAL WORK. 


 E. V. BAILLARD, famnscni j 


i 





ASHEVILLE MICA Co. 
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OmaTic 


“ice TIME SWITCHES 


AND 


SERIES-ARC CUT-OUTS 
EUGENE B. ABBOTT, 576 Central Avenue, Cleveland, 0. 


NOLODMANE 


is a scientific glass globe 
for increasing illuminating 
power of all kinds of arti- 
ficial light. 


HOLOPHANE GLASS CO., 15 East 32d St., New York, U.S. A. 


If it is insulating tape or ae - a on inch 
pasteboard centres, any wid 


IMPERIAL VARNISH ‘CLOTH 


Up-to-date goods put up in up- = —_ style. 

The saving in labor in using is possibly equal to ten per cent. of the c 
Sit.t.Ss-EDDY MICA COMPANY 
NEW YORK. CHICAGO. 


FIBRE 



























ELECTRIC 
CONDENSERS. 
STANDARDS A SPECIALTY. 
WILLIAM MARSHALL, 


709 Lexington Ave., 
Near S7th St., Mew Vork City. 


Jaeger Miniature Lamps 


Are Reliable pamps 
for all purpose 


JAEGER MIN. LAMP MFG. CO. 


ble House, hy St. and 4th Ave,, 
New Y: rk City. (1) 










Before Contracting for 
INCANDESCENT LAMPS 
Get the STERLING SPECIAL Literature. 


STERLING ELECTRICAL MFG. CO. 
Warren, Ohio, 





STORAGE BATTERIES 
FOR ALL ELECTRIC PURPOSES 


25 per cent. Higher Voltage. Visible Action. 
Integral Elements. Greatest Durability. 


Tae wD, 5S. BATTERY CoO. 


Catalogue “A.” NEW ROCHELLE, N. Y. 





The Franklin Gas Engine 


We sell all necessary Castings 
Drawings, Etc., for $16.50. 
For real work—not a toy. 


Write for Circular No. 1 


PARSELL & WEED 


129-131 Ww. 3ist St. (1) New York, 
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THE BEST 


But not 


THE CHEAPEST 


but a Trial will Convince 
that our Goods are 








FACT 
THE CHEAPEST SCfomr ar Oy 9 
THE END “UME LLCS 





FOR INSULATION AND MECHANICAL PURPOSES 
SHEETS AND FINISHED SHAPES OF ALL KINDS 


DELAWARE HARD FIBRE COMPANY, WILMINCTON, DEL. 
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